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THE CRYSTAL PALACE EXHIBITION— 
RANDOLPH’S STEAM COACH. 


WE illustrate this week from London Engineer one 
of the most interesting exhibits at thé Crystal Palace. 
It is a steam coach built for Mr. Randolph, one of the 
partners in the celebrated firm of Randolph & Elder, 
of Glasgow. The coach is 
in a very dilapidated econ- 
dition, unfortunately. For 
this, however, the South 
Kensington authorities are 
not to blame. The truth 
is that the coach is not old 
enough to possess value as 
arelic. It was in a sense 
a white elephant, as will 


very difficult to obtain any 
information concerning its 
eareer — probably because 
it had none. We are en- 
abled through the courtesy 
of Gen, Festing and Mr, 
Last to reproduce the fol- 
lowing extract from the 
Glasgow Herald of Wed- 
nesday, November 13, 1872, 
which will give an excel- 
lent idea of its construc- 
tion. Our drawings have 
been made in the Palace 
by our special artist. 

“We had yesterday an 
opportunity of inspecting 
a new steam carriage 
which appears to reduce 
the chances of accident to 
the lowest point, and en- 
tirely to remove the objee- 
tion of disturbance to the 
general traffic of the street. 
The carriage to which we 
refer has been introduced 
by Mr. Charles Randolph, 
of this city, whose emi- 
nenee as an engineer is a 
guarantee for the sound- 
ness of the principles which 
it embodies, r. Ran- 
dolpb has for a consider- 
able time given careful at- 
tention to the subject of 
steam as applied to street 
locomotives, and his plans 
having been matured 
toward the close of last 
peas, a earriage has since 
been constructed, and is 
now ready for use — the 
machinery having been 
made by Messrs. Dubs & 
Company, of the Glasgow 
Locomotive Works, and 
the carriage portion by 
Messrs. James Henderson 
& Company, of North 
Street, Anderston. 

‘*The carriage is 15 feet 
in length, and is externally 
a handsome specimen of 
the coach builder’s handi- 
craft. It consists of three 
divisions or compartments, 
which are harmoniously 
united—the driver’s box in 
front, the boiler and en- 
gine house in rear, with a 
compartment for passen- 
gers in the center—and is 
carried on four wheels, 
two at each end. Taking 
these compartments in the 
order thus indicated, we 
have first the driver’s box, 
which is roofed and closed 
in with side and front win- 
dows, and is set on a higher 
elevation than the rest of 
the carriage. It is com- 
fortably cushicned, and 
will accommodate two pas- 
sengers besides the driver. 
Below this box is a “boot” 
in which luggage may be 
placed, or fuel stored for long journeys. Behind the 
driver’s box, and on a lower level, so as to be easily 
entered from the street, is the central compartment, 
which will comfortably accommodate six passengers. 
It is lofty enough in the roof to admit of a person of 
average height standing with his hat on, and is fitted 
with spring cushions, an umbrella or parcel rail, and 
hat belts in the roof, while passengers may communi- 
eate with the driver by :neans of a bell which is con- 
spicuously shown. In the engine house, which, as we 
have said, occupies the rear of the carriage, a seat is 
provided for the fireman, who takes his fuel from a 
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coal bunk close at hand. The whole construction of 
the carriage is so designed as to secure order and neat- 
ness, together with the utmost possible economy of 
space in the working parts. When filled with passen- 
gers, and provided with water, etc., for a journey, its 
entire weight will be about 444 tons. Passing from 
general details, we may now indicate the special en- 
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gineering features of the carriage, in so far as these 
are capable of being explained to non-practical readers. 
Entering the driver’s box, it will be seen that a lever 
is conveniently brought down on each side of the seat 
occupied by the driver from the roof. By drawing 
toward him the lever on the right hand, he applies 
brake power to both the sets of engines which drive 
the hind wheels, and may thus use it to stop the car- 
riage on level ground, or regulate the restraining force 
of the drag, according to the steepness of the declivity 
down which the machine is traveling. With reference 
to the lever on the left hand, its purpose is to make 
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the carriage run in either direction by acting upon the 
ordinary link motions, and its acting is so adjusted 
that its relative movements are the same as those 
which it is wished the carriage should perform—i. e. 
pushing forward for the carriage to go forward, and 
pulling backward for backing. This harmony of 
action renders thought on the part of the driver un- 
necessary, and obviates 
chances of error; and it 
will be apparent to those 
who understand the opera- 
tion, that the greater the 
distance the handle is 
made to pass through, the 
greater will be the power 
of steam applied for pro- 
pulsion. Rising through 
the center of the compart- 
ment is a pillar sur- 
mounted by a steering 
wheel placed in a horizon- 
tal position. This steering 
apparatus is, of course, 
directly connected with 
the wheels, but by an in- 
piece of mechan- 
smn, Which need not be de- 
scribed, it does not par- 
take of the jolting motion 
imparted to the wheels by 
the stones and other im- 
— of the streets. 

he carriage, too, is pro- 
tected from the un- 
pleasantness usually ex- 
perienced in traveling 
along rough roads, but this 
we shall refer to in its pro- 
per connection. We have 
thus noticed the principal 
mechanical peculiarities of 
the driver’s box, but there 
are also minuter, although 
hardly less important de- 
tails to which we must ad- 
vert. Thus, in front of the 
steering apparatus is 
placed a pointer, which 
unerringly indicates the 

sition of the wheels re- 
atively to the motion of 
the carriage. An import- 
ant use of the pointer con- 
sists in the driver knowing 
before starting again the 
exact position of the 
wheels. A steam gage is 
also provided, whereby the 
steersman may at a glance 
ascertain the pressure of 
steam in the boiler; a mer- 
cury gage exhibiting the 
precise acclivity or de- 
clivity of the ground being 
passed over; and a mirror 
" in front, showing the eon- 
- dition of the road or the 
traffic which may be com- 
ing on behind. The driver, 
again, is able to communi- 
eate with the stoker by 
pulling a bell, and the 
stoker may similarly arrest 
the attention of the steers- 
man. For facility in steer- 
ing, the two front wheels, 
which are 3 feet 4 inches 
in diameter and 214 inches 
in breadth, are only 2 feet 
apart, while the hind 
wheels, which are 4 feet 6 
inches in diameter and 4 
inches in breadth, are 5 
feet 4 inches apart, being 
the ordinary gage of an 
omnibus. The latter are 
each provided with a spur 
wheel, bolted on the side 
next the carriage, which is 
driven by a pinion upon 
the crank shaft of each of 
the pair of engines. The 
carriage is set upon springs 
of improved construction. 
In the ease of ordinary ve- 
hicles, progress through uneven streets results in more 
or less jolting, even where all the latest improvements 
have been adopted, but the springs of Mr. Randolph’s 
carriage are so nicely adjusted, and the weight of the 
machine itself is so great, that the jerking motion of 
the wheels is not communicated in any appreciable 
degree to the body of the vehicle. 

** It now only remains for us briefly to notice the en- 
gines and boiler. There are two pairs of vertical 
engines, one on each side of the carriage, with 3 inch 
cylinders. The engines are quite apart from each 
other, so that, when a curve is being passed over, the 
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engine and wheels on one side of the carriage accom- 
modate themselves to the situation by acquiring in- 
ereased velocity in proportion to the extent of the 
curve which is described. The carriage, we may add, 
ean be readily turned in a street of ordinary width. 
As to the boiler, we notice that it is of the vertical 
type, and is fitted with Field’s patent tubes, as also 
with a couple of safety valves, a water gage, gage 
cocks, and a pressure gage. The area of the fire grate 
is two square feet, and the heating surface is about 80 
feet. The stoker is enabled to control the fire by 
means of a damper attached to the furnace, besides 
the ordinary method of working the furnace doors. 
The bursting strain of the boiler, assuming the mate- 
rial employed to,be of only moderate quality, is 720 lb, 
on the square inch, but the metal used is of the very 
best description, and the boiler has been tested by the 
makers with 250 lb. of water pressure and 120 lb. of 
steam. It is not intended in practical working to ex- 
ceed the 120 lb. With regard to the rate of travel, we 
may explain that when the pistons are running at the 
rate of 300 ft. per minute, the carriage will go eight 
miles an hour. Of course this is by no means a maxi- 
mum velocity ; downhill, and even on level ground, it 
may be exceeded, but in a general way eight miles an 
hour is the rate aimed at. The water necessary for 
supplying the boiler is contained ina tank capable 
of holding about eight hours’ oupely. and is conveyed 
from the tank by means of two Freidman’s patent in- 
jectors. Besides serving this essential purpose, the 
water cistern, being interposed between the central 
compartment of the carriage and the boiler, tends to 
keep the former cool, and thus promote the comfort of 
the passengers. The waste steam from the safety 
valves, together with the eduction from the engines, 
pass into a single pipe, and are carried into a chamber 
surrounding the funnel on the top of the boiler. This 
chamber is so large in proportion to the quantity of 
escaping steam that pulsation is entirely avoided, and 
the pressure is reduced to equability. The steam is 
discharged from the chamber into the funnel in a thin 
annular stream, which surrounds the effluent gases 
rising from the fire beneath, thus acting as a blast, and 
obviating the sudden screech and snort which would 
otherwise prove an annoyance. No steam is allowed 
to escape in the boiler house, and almost none is seen 
to be emitted from the funnel. We way add that the 
first trial of the carriage took place a few mornings 
since, when it was under the guidance of Mr. Charles 
R. Harvey, who has throughout attended to the de- 
tails of construction. The carriage was taken from 
North Street, Anderston, out to Parkhead, the result of 
this first run being in all respects satisfactory. Mr. 
Randolph, we understand, anticipates that the mode 
in which he applies steam power to his carriage may 
be adapted to tramway cars, omnibuses, lorries, and 
even to ordinary carts.” 

After the coach had made a few trips, there is reason 
to believe that the authorities prohibited its use in the 
streets, and we hear nothing more of it until 1878, 
when it was sent to the Paris Exhibition. We believe 
that its owner wished to sell it, or at all events to get 
orders for similar carriages for use in France or Ger- 
many. Failing in this, the coach was brought back to 
England, and presented as a gift to the patent com- 
missioners. These yentlemen did not want it, and for 
some years it was stored under protest by the Patent 
Office authorities, who had no proper accommodation 
for it in the Brompton boilers, hey told Mr. Ran- 
dolph’s representatives, we understand, that it must 


be broken up if not removed, and the reply was, 
“Break it up.” This was not done, and more room | 
became available when the museum crossed the road. | 
The revival of locomotion by power on common roads | 
lends the coach an importance which it never before | 
possessed. It is a very ingenious vehicle, and.contains 
not a little that is worthy of imitation. Notwithstand- | 
ing its size, it was very light, weighing, we are told, | 
only two and one-balf tons empty, but its eost—£1,800— 
was very high. 


[Continued from SuprLemEnt, No. 1065, page 17025.) 
MACHINES FOR COMPOSING LETTER- 
PRESS PRINTING SURFACES.* 


By Joun SouTHWARD. 


I now leave machines for composing letterpress 
printing surfaces by setting up ordinary types. and 
pass on to that method in which types ars entirely su- 
perseded. Realizing the difficulty of constructing an 
apparatus for setting up ordinary types, and seeing 
that attempts to deal with the problem of effecting 
economy by merely augmenting the rapidity with | 
which types can be set up have been, more or less, 
failures from an econowical point of view, successive 
inventors have. for wany years past, been working in 
an altogether different direction. They have carried 
on aseries of experiments with the view of ascertaining 
the practicability of providing other and quite differ- 
ent mechanical means to the same end. These experi- 
ments have only within the last few years led to any- 
thing which could be regarded as a practical invention. 
In the result, however, a most remarkable discovery 
has been made—that printing surfaces can be formed 
most rapidly and most cheaply, not by setting up 
types by a machine, but by composing instead, mov- 
able interchangeable matrices. hese matrices have 
characters engraved upon them in intaglio, that is, 
hollowed out, and from them plates or bars for print- 
ing from are cast. The casts have the characters in 
relief, as in ordinary stereotypes. 

The successive stages by which the new process was 
developed are three. 

In the first matrix machines the’plan attempted was 
to stamp letters, by means of separate punches, upon 
a soft, yielding material, like plaster or papier mache, 
and to take and cast from this by the stereotype pro- 
cess. An apparatus of this kind would resemble a 
typewriter, with a soft, impressionable material, such 
as what stereotypers call a ‘“‘flong,” to receive the 
separate impressions of the several letters. This meth- 
od aan found to be impracticable, for several reasons. 
In the first place, the casts from a matrix thus pro- 
duced were not suitable for printing purposes, their 
surfaces lacking in that essential quality of perfect 
alignment, and absolute regularity and evenness. 
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This was due to the thin dies making a deeper impres- 
sion than the thick ones ; hence the .rregularity of the 
surface of the cast. This difficulty could not be sur- 
mounted, even if it were possible to get even surfaces 
by this method ; it would be useless, because the lines 
could not be justified. The exact space which the let- 
ters of a line would occupy could not be conveniently 
estimated. Hence the lines were of irregular lengths, 
like those from a typewriting machine. A line thus 
formed was not adjustable to a given measure, alter 
it was composed ; the words could vot be spaced out. 
Apart from these objections, the letter stamps rapidly 
wore out, and then a good cast could not be taken 
from them. The plan involved a double stereotyping 
process, if it were to be used for making the curved 
plates from which all largely circulated newspapers 
are printed. . 

The second stage was entered on when inventors be- 
gan to set up whole lines of stamps, and impressed 
them all together upon the flong. This obviated the 
irregularity of surface arising from the unequal stamp- 
ing of single letters. It was, however, open to several 
serious and, indeed, fatal objections. It involved the 
construction of a more complicated machine. A suffi- 
cient number of stamps had to be provided, so that, 
however frequently in one line a letter was required, 
there might be sufficient to meet the demand. The 
letter e might be wanted twenty or thirty times, and a 
corresponding number of dies had to be supplied. 
These had to be brought into line with great pre- 
cision, and to be rearranged or distributed instantly. 
This involved the construction of a delicate and 
costly machine. No method was devised of using 
a dry matrix on which the impression could be 
made. The plan was most inconvenient, and the 
results very unsatisfactory; the objection arising from 
the Jouble stereotyping remained. The dies also wore 
out very rapidly. It was, as I have said, a great ad- 
vance upon the class of impression machines previously 
invented, especially in one way. The lines could be 
justified ; extra space could be placed between the 
words, as formed by the dies, and the lines made of 
uniform length, after the letters of which they con- 
sisted were composed. 

The third stage of invention was reached when, in- 
stead of type dies, movable matrices were composed 
—watrices adapted for transposition and rearrange- 
ment. When with them was combined a casting ar- 
rangement, whole lines, properly justified, could be 
produced in the shape of bars or lines, which corre- 
sponded, for printing purposes, to lines formed of 
movable type. 

Three different machines on this principle have been 
invented and worked in America. Two of them, how- 
ever, have been held to be infringements on the pat- 
ents of the third. As they cannot be worked in this 
country, they have no practical interest for printers. 
The third, and the only workable one, is the appara- 
tus known as the Linotype. 

The original specification contains a clear state- 
ment of the nature of the invention. It related toa 
machine driven by power and controlled by finger 
keys adapted to produce printing forms or relief sur- 
faces ready for immediate use, thus avoiding the usual 
operation of type-setting, and als» the more recent plan 
of preparing by machinery matrices from which to cast 
the forms. By the use of the invention, it was stated, 
the operator is enabled to produce with great rapidity 
printing bars bearing in relief the selected characters 
in the sequence and arrangement on which they are 
to be printed. The mechine embraces two leading 
groups of mechanisin : first, those which form a tempo- 
rary and changing matrix representing a number of 
words ; and, second, those by which molten metal is 
delivered to the matrix and discharged therefrom in 
the form of printed bars. The essence of the inven- 
tion was the changeable or convertible matrix. It was 
almost as great an improvement on the previous stamp- 
ing devices as was the invention of movable types 
over that of engraving of pages of letters, which pre- 
ceded typography. 

I will not, however, trouble you with any further 
account of its mechanical details, and will refer only 
to its economical results as compared with those of 
machines as a class, 

ill endeavor, with the utmost possible brevity, to 
explain the chief features of the invention. The Lino- 
type machine comprises mechanism for—first, compos- 
ing the matrices; second, casting from them when 
they complete a line of reading matter; third, dis- 
tributing the matrices of which that line has been 
composed back again into their proper magazines, in 
order that they may again and again be used to form 
succeeding lines, hen these operations are carried 
on concurrently—that is to say, while the matrices for 
one line are being composed, the matrices of the pre- 
vious line are being cast from, and at the same time 
the matrices for the line before that again are being 
distributed. The result is that lines of, as it were, 
stereotyped matter are produced. 

The matrices are stored in the upper part of the ma- 
chine in an inclined magazine with compartments, in 
which the matrices are assorted. As the magazine 
slopes, the matrices tend to slide downward by gravity 
out of this magazine. 

In the lower part of the machine there is a keyboard 
and connected mechanism whereby, each time a key 
is depressed, a single matrix is permitted to fall out of 
the mouth of the magazine through vertical channels. 
The matrix then comes in contact with an inclined 
traveling belt, which carries it and succeeding matri- 
ces downward, one after another, into the assembling 
block, where they are composed or set up, side by side 
in a row. 

After the line of matrices is thus composed, it is 
transferred to the catting mechanism, by which the 
molten metal is injected into the incised letter of the 
matrices. The casting bar or mould provides for a 
bar being cast similar in height and body to a line of 
types. The bar is finished by knives, which shave off 
the feet and trim or plane the sides. One after another 
the line bars are sent into the receiver or galley, where 
they are made up into columns or pages, like lines of 
type matter, but with much greater facility than 
oy the lines being all in one piece. 

he matrix is a piece of brass, 14¢ inch long by % 
inch wide. Its thickness is that of the letter or point 
to which it corresponds, The character it is to pro- 
dace is punched on to the side, where there is a cavity 


in which the letter is engraved. At the upper end of 
each matrix are teeth, arranged ina uliar order @ 
number, according to the character. hat is, a matriy 
bearing apy particular letter differs as to the arrange 
ment of its teeth from a matrix of any other letter. 

These teeth are relied on as the means for effecting 
the distribution or re-assorting of the matrices. Aboye 
tbe open apper ends of the magazine channels is fixed 
a bar, which has longitudinal mbs on its lower edge 
These ribs are adapted to engage the teeth of the ma. 
trices, and to hold them in suspension. The ribs of 
the distributing bar vary in conformation at differen 
points in the length of the bar, there being a cpevia) 
arrangement over the mouth of each channei of the 
magazine, The matrices to be distributed are simp] 
— forward horizontally upon the bar, so as to 

ang fromit. Each matrix is thus suspended until it 
arrives over its proper channel, and on reaching this 
point the arrangement of the bar and the teeth permit 
the matrix to become disengaged, when it falls directly 
into the channel. Other matrices are meanwhile con. 
tinuing their course along the bar to their proper 
points of disengagement. Thus the distribution js 
done entirely mechanically and automatically. 

Justifying is done by what are called “space bars,” 
They consist of two steel wedges, the thicker edges of 
which are in opposite directions. They slide upon 
each other, the planes of the outer edges being al ways 
parallel. The larger member is about 3'¢ inches long, 
and is tapered from about one-sixth of an inch at one 
end to a knife edge at the other. These spaces are in- 
serted between the matrices of each word as set up, 
and the long tapered pieces can be pushed up from 
beneath afterward and so spread out the words. mak- 
ing the line of the required measure. This is effected 
merely by the operator touching a handle. 

When the matrix system is adopted, tke lines can be 
automatically justified. Means for mechanically justi- 
fying movable type have often been suggested and 
attempted, but in all instances without success. The 
distribution of the matrices, corresponding to the ope- 
ration of distributing type, is also done mechanicaly 
and automatically. In the result, the lines are pr - 
duced from six to ten times more rapidly than the 
most expert compositor could put together in his coin- 
posing stick the types which would be necossary to 
form an equal quantity of reading matter. 

This greatly increased output is obtained not merely 
by the increased speed at which matrices may be ma- 
nipulated, but by the possibility of performing auto- 
matically, in one machine, the two subsidiary opera- 
tions of Justifying and distributing—the necessity for 
which, in band work, so greatly diminishes the output 
of the compositor. I suppose it would be fair to say 
that the percentage of labor cost of the three opera- 
tions in producing a piece of composition would be— 
setting the type, 70 per cent.; justifying, 10 per cent.; 
distributing, 20 per cent. By using matrices, the sec 
ond and third processes are obviated, resulting in an 
econowy of 30 per cent. This would be the saving if 
the speed were only that of hand composing. It is, s 
a matter of fact, much greater. As one compositor 
ean easily produce 6,000. to 8,000 per hour, it is found 
that, when all incidental expenses are reckoned, the 
labor cost of composition is reduced from 40 to 60 per 
cent., according to management. It should be remem- 
bered, too, that as one operator does the work of 4 to 
6 hand setters, the cost of composing room oversight is 
considerably simplified and cheapened by the reduc- 
—_ of the number of hands in proportion to the work 

one. 

Within the last year or two improvements have been 
made which illustrate the capacity of the system. On 
of them is an arrangement whereby a given face can 
be cast on a variety of bodies. A nonpareil face may 
be produced on a minion body, or a minion face on a 
brevier body. By producing a shoulder on the line 
bars, “leading” a piece of matter is unnecessary. 
Thus, solid or leaded matter may be |produced from 
ove machine. The other improvement is aneven more 
remarkable one. The machine may be adapted to 
produce any desired face, from ruby to small pica. by 
merely exchanging matrices, When it is required to 
change frequently and very quickly from one face and 
body to another, extra matrices, magazines, and 
moulds can be added, and the change can be made in 
from three to five minutes. One machine, therefore, 
may produce the different fonts used in a news office. 
It will also — them in any quantities, provided 
it is supplied with sufficient metal—the cost of which 
is about 2d. or 244d. per Ib. 

I have time only to briefly mention two other ad- 
vantages appertaining to the matrix system of line 
easting. When types are not used, there is a great 
saving in the cost of plant. The types produce only a 
certain superficial extent of matter according to their 

uantity ; the matrices, supplied with metal, wil! pro- 

uce an unlimited quantity of matter. Hence. men 
have not to stand still for want of type or sorts. When 
matter isrequired to be kept standing, if it is composed 
of type, there is involved the expense of keeping idle 
very costly material. If the matter consists of line 
bars, the idle material is only cheap metal. Work 
which requires frequent correction may be kept in the 
form of line bars, and thus tons, it may be, of valuable 
type ean be liberated for other jobs. Stereotyping is 
unnecessary. It is resorted to merely to prevent the 
wear of type, or for the production of a new edition. 

I will conclude by saying that an examination of the 
economic advantages of the two methods of mechani- 
cal composition—of that in which ordinary types are 
used and that in which movable matrices are used— 
must lead to a conclusion distictly favorable to the 
latter. Type-setting machines—if I may repeat what 
I have already mentioned—were introduced into the 
trade more than fifty years ago. Great inventiveness 
has been expended on their design, and much mechani- 
eal skill displayed in their construction. Immense 
sums have been sunk in producing them, and in bring- 
ing them before the notice of printers. Printers, on 
their part, have as a class shown no disinclination to 
adopting these machines, but, on the contrary, have 
in many instances expended large sums upon them. 
In not a few offices one invention after another has 
been tested for a time, and then abandoned. and the 
old system of band composition resorted to. Notwith- 
standing these incontrovertible facts, we find that only 


in a small fraction of the number of printing offices 
now in existence is there to be found—after all thes 
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er end off years of experience and trial—a type machine of any | number and complication of pipes and fittings, steadi- | Figs. 1 to 4, in which the proposed alteration is sketched 
order of kind. ness of action, by which water feed and steam pressure | as applied both to single and double ended cylindrical 
a matriyf . What do these facts point to? I believe that they | are under easy control, facility of repair of the heat-| boilers. 

arrange confirm what | have already asserted, that the opinion | ing tubes under steam, adaptability for temporary use| Such boilers, if successful, would be lighter simpler, 
‘ter, held by the vast majority of printers is that type-set- | of sea water for supplementary feed, ete. less sensitive to difference of temperature and to rapid 
effecting ting of an ordinary kind can be, and is, as cheaply | Although some of the foregoing characteristics may | changes of fire; while the screen of water tubes in 
_ Aboyell done by hand as by a type-setting machbine—that it is | be claimed also for water tube boilers of various types, | front of the tubeplates would in them, as in the Ander- 
s is fixed only under conditions that may be regarded as peculiar | others of them are certainly special to the cvlindrical | son and Lyall boiler, protect to a great extent plates 
er edgefmand exceptional that such machines are worked to/| boiler, and it is to these important features that cylin- | and tubes from damage under forced draught. 

the ina. advantage. drical boiiers owe their success in the domain of ocean In other words, these boilers would fulfill most of the 
e ribs of [ have mentioned the small number of type-setting | navigation and the present campaign in their favor. requirements of modern steaming at sea, and exert, if 
differen} machines at present used throughout the United King-| In this respect it is worth notice that, if we except | adopted, a useful function in the present period of 
. opecia/fidom, and I have adduced the fact as evidence that | France, where water tube boilers of the Belleville and | transition, which, by thew, would become longer and 
e, of the machines of the type-setting class have not met the | a few other types are in general use both for merchant | smoother. 

e simply—f requirements of the printing trade. It is only right to| and war ships, in England and other countries the} The benefit would be meinly felt by the mercantile 
O as tofapply the same test to the otherand newer system. In | mercantile marine has not yet shown any marked pro-| marine, on account of the larger interests involved, 
until tf doing so I find that altnmough the Linotype machine | pensity to abandon its familiar and faitnful servant ;| and because of its requirements, to which the ordinary 
ing thisbas been introduced here for only five years, while | while the navies, although now in full swing for the | marine boilers appear on the whole so well suited. 

1 permit[§ type-setting machines have been tried for fifty years, | new boilers, began really to feel the want of a change| Another advantage of the arrangement I propose 
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there are far more of the Linotypes at work than of all 
the others put together. The machine is being pro- 
duced at the rate of six to eight per week. There is 
another significant fact. There are now hardly a dozen 
newspaper offices in England in which machines other 
than Linotypes are used—and in most cases, these 
typ:-setting machines were put in before the Linotype 
was perfected. Some of the leading newspapers have 
altozether discarded typesetting machines. The 
rapidity with which the improved system of mechani- 
eal composition is coming into general use is most re- 
mwarkable, especially when we remeinber that com- 
posing machines of any kind have been so mach 
disparaged and brought into disrepute by the failures 
of the type-setting appliances during the past half- 
ecen'ury. The demand for these Linotype machines | 
alsc confirms what I have said as to the readiness of 
pri) ters to adopt machinery, provided only that it can 
be s.0wn to be profitable. 

If I am right in the conclusions I have ventured to 
lay before you, I am justified in believing that during 
the latter years of the nineteenth century the possi- 


only when the cylindrical boilers ** appeared” unsuit- 
able to forced draught. I use on purpose the word 
‘*appeared,” bevause | think it is not yet proved whe- 
ther the proclaimed unsuitableness is unavoidably due 
to organic constitution of the builers or to the magni- 
tade of the extra strain and suddenness with which it 
was applied before the boilers were given time to adapt 
themselves to the new demands made upon them. 

In support of this view, the very good results ob- 
tained with the Serve tubes and with the Howden 
and Brown systems of conbustion, by which the steam- 
ing power of marine cylindrical boilers, per unit area 
of wetted heating surface, has been brought up to the 
limits which were lately deemed dangerous, might be 
mentioned ; but, apart from these arrangements, which 
if efficient in increasing the specific power of the boil- 
ers, have certainly not improved them in respect of 
lightness and suitableness to rapid steaming—which 
are prominent features of the water tube boilers—it 
may be asked : Have cylindrical boilers reached their 
last stage of development ? Cannot such boilers com- 
pete much longer, or must they soon give way to the 


bility and the advantage have been proved of a com- 
plet: revolution iu an art which, in so far as it depends 


Fig.1. 


SINGLE “ENDED _ 


upon the use of types, has remained stationary for 
more than four hundred years. The economie import- 
ance of this fact, and the far-reaching influence it must 
exert on the business of printing in the immediate 
fature, must be my apology for bringing before the 
members of the Society of Arts this necessarily brief 
and superficial, although I hope fair and unbiased, 
comparison of the leading principles of machines for 
composing letterpress printing surfaces.—Journal of 
the Society of Arts. 


COMPOUND MARINE BOILERS.* 
By Col. N. Soxrant, Director of Naval Construction, 


Royal Italian Navy ; Member, 


THE steady advance of water tube boilers in the 
field of steam navigation has aroused a natural reac- 
tio: in favor of ordinary marine cylindrical boilers, 
Which, aceording to many, although inferior in certain 
Tespects, possess features of great value for marine 
purposes, not yet fully secured in the new boilers. 
This view refers, however, to boilers for ships other 
than torpedo craft, which have requirements that only 
Water tube boilers can now fulfill. Within these limits 
the contention in favor of cylindrical boilers does not 
appear groundless. 

In facet the marine cylindrical boiler is not a new 
production of the inventive genius of man, but is the 
result of experience of two generations at sea. It is 
the last stage reached of development and improve- 
ment, under existing practical conditions, of an *‘ or- 
gan” in the evolution of the entire ** organism,” ** the 
steamship,” to which it belongs. And, in such a long 
adaptation to surrounding conditions, the marine boil- 
er, from the early types to the present one, has, in 
effect, developed features of real fitness for ocean navi- 
gation, and reached a state of perfection not easy to 
attain immediately with any new boiler. 

The prominent features of the modern marine cylin- 
Grical boilers are well known. viz., efficiency, simplici- 
ty of parts, fewness of bolted joints, durability, easi- 
bess of inside inspection, fitness to available space on 
board ships, small liability to derangement, possible 
coneentration of large power in few boilers, so reducing 


* Paper read before the Institution of Naval Architects. 
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new comers ? 
Well, while it is pretty certain that, owing to cer- 


OOUBLE ENDED 


would be the facility of admitting air under the back 
end of the firegrate, in a proper measure, to improve 
the efficiency of combustion, through a regulating 
door fitted under the bridge and underneath the cas- 
ing of water tubes forming the combustion chambers. 

In marine engineering I am only a dilettante, there- 
fore, in what I have had the honor to say, my aim has 
been simply to raise a question which seems important 
and to elicit discussion by the experienced members 
of the institution. My suggestions may be briefly sum- 
marized as follows, with a view to meet discussion : 

1. For swift vessels of small dimensions, designed for 
the use of torpedoes or special services, water tube 
boilers are a necessity. 

2. For certain classes of warships of larger size 
water tube boilers are distinctly advantageous. 

8. For mercantile purposes and many classes of war- 
ships the water tube boilers are not yet perfectly suit- 
able, and the cylindrical type of marine boiler is still 
to be preferred, and its continued employment is pro- 
bable for some considerable time. 

4. There is a possibility of retaining the most valua- 
ble characteristics of the cylindrical type, while secur- 
ing increased efficiency and fitness to meet the exigen- 
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tain important advantages which water tube 
boilers offer, principally for navy purposes, the 
difficulties which still t their general adop- 
tion will be vigorousiv attacked and finally over- 
come, I think, from what has been said above, 
that cylindrical boilers not only have, as yet, a 
great power of endurance in the mercantile com- 

tition, but that there is still room on their side for 
urther improvement, by which their vitality may be 
increased and the struggle prolonged, even for navy 
Sree with advantage to the great interests in- 
volved. 

This new vitality may, I think, be conferred on cy- 
lindrical boilers by “compounding” them with water 
tubes in such a way as to make them partake, to a 
certain extent. of the good features of the water tube 
boilers, without detracting much from their own valu- 
able characteristics. 

There are already in the market various compound 
boilers—viz., boilers having the heating surface made 
up both of water and fire tubes. 

Such are the Roger’s boiler, the Barthlet’s boiler, the 
Anderson and Lyall’s boiler, ete., but none of them, as 
far as I know, may be styled ‘“‘a real compound ma- 
rine cylindrical boiler.” Even the Anderson and Lyall’s 
boiler, although more akin to it, is altogether a differ- 
ent thing; it is a special boiler of itself, having features 
which belong to various types, resembling a locomo- 
tive boiler in its furnace, a marine boiler in its combus- 
tion chamber, and a stationary boiler in its barrel. 

In saying so I do not wish to disparage these boilers, 
which, on the contrary, appear very good and efficient, 
but simply to show that they are not the kind of boil- 
er I mean—viz., a marine cylindrical boiler compound- 
ed with water tubes to the extent that is necessary to 
give protection to the tubes and tubeplates, and im- 
prove the boiler also in other respects (such as economy 
of weight, fitness to rapid changes of temperature, 
ete.), but without altering its main characters. 

Such a result may, in my opinion, be achieved sim- 
ply by doing away altogether with the water spaces 
around the ordinary combustion chambers, and substi- 
tuting for them water tubes, some of which would be 
properly arranged asa protecting screen in front of 
the tubes and tubeplates. 

My meaning will perhaps be clearer by reference to 
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cies of modern steaming, by means of arrangements of 


water tubes somewhat of the character illustrated by 
Figs. 1 to 7. 


AN OLD NEWCOMEN STEAM ENGINE. 


LAST year we gave a description of a Newcomen 
engine set up by the inventor in the valley of Fair- 
bottom, midway bet ween Ashton-under- Lyne and Old- 
ham (Laneashire). This old relic of the last century 
was in a complete state of dilapidation. Exposed to 
all the inclemencies of the weather and abandoned by 
its owners, the legatees of the earldom of Stamfort 
and Warrington, it must now be lying upon the 
ground and in a state of scattered ruins. 

More fortunate is the engine of the same type in- 
stalled at the coal mine belonging to the Ashton Vale 
Iron Company, of Bedminster, and designed, like the 
preceding. for the drainage of the water of subter- 
ranean galleries. The pit, called South Liberty, which 
it dries at a depth of about 750 feet, is situated at three 
miles from Bristol. It was sunk 150 years ago, and 
the engine. probably being of the same age, thus dates 
back to 1745. The mine is still worked and annually 
furnishes a certain quantity of coal. The engine rans 
five hours a day and six days in a week. It is very 
probable that it is the oldest drainage engine that is 
now in regular operation. 

We borrow the description of this curious apparatus 
from an article published in Engineering by Mr. Bryan 
Donkin, who discovered it and has given various 
sketches of it. Fig. 1 givesa general view of the in- 
stallation and Figs. 2 and 3 show the details of the 
walking beam reproduced from photographs. 

It will be remembered that the Newcomen steam 
engine is merely a simple acting machine in which the 
action of the steam is limited to the balancing of the 
atmospheric pressure during the first part of the 
stroke of the pistov, After the latter has reached the 
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top of its stroke, there is sent under it a certain quan- 
tity of cold water, which condenses the steam. The 
excess of the atmospheric over the remanent pressure 
then causes the piston to descend. The rod of this 
latter is connected with the extremity of a walking 
beam which, at its other end, actuates the pump rods, 
so that, during the ascent of the piston, these rods 
reach the end of their travel, and rise at the time of 
its descent. 

The engine in question was formerly supplied by 
two generators called haystack boilers, on account of 
their form, and which it became necessary to condewn 
thirty years ago. Since then, other generators have 
been em: loyed, which are placed in the vicinity, but 
which it is not thought prudent to put under a pressure 
of more than 244 pounds, on account of the age of the 
motor. The cylinder of the latter is 54g feet in dia- 
meter and of 6 foot stroke. It is of iron cast in a single 
piece and with a conical bottom designed to exhaust 


Fig. 1.—ANCIENT NEWCOMEN STEAM ENGINE NOW 
IN OPERATION NEAR BRISTOL, ENGLAND. 


troduction of steam. The second, B, is a slide valve 
for injecting water to condense the steam. The third, 
C, is a flap valve for the escape of the water of con- 
densation. The first two are maneuvered automati- 
cally by means of small walking beams actuated by 
levers and rods from the main beam. 

The pump rods are, as we have said, three in num- 
ber. he first pump is placed at the bottom of the 
pit and discharges into the second, arranged near the 
center, and this into the third, which lifts the water to 
the surface. They are all 9°¢ inches in diameter. The 
feed pump of the injection water reservoir is situated 
in the engine room and is actuated by a chain coming 
from the walking beam and passing over guide pulleys 
to reach the simple acting piston. 

The engine makes ten or eleven strokes a minute. 
It works with several inches of water at the top of the 
piston, so that in case of leakage, at the time of con- 
censation, such water descends under the piston and 


tact after an operation of a century and a half.— 
Nature. 


ECONOMY OF MECHANICAL TRACTION FO 
STREET RAILWAYS. 


A Goon illustration of the large saving effected bh 
mechanical traction as compared with horse tracti 
on street railroads is given in a recent report made by 
President Vreeland of the Metropolitan Traction Com 
pany, New York City. In this report. he states thaj 
the company now have 164 miles of single track, of 
which 2534 are operated by cable, 6°78 miles by th¢ 
underground electric trolley system, and 131°88 miles by 
horses. The net earnings of the one-fifth of the mile 
age which is operated by cable and electric tractioy 
were so large in 1895 as to carrv the entire investment 
Mr. Vreeland observes that it is not only through ay 
increase of business that this was brought about, by 
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Fig. 4—SECTION OF THE CYLINDER. SHOW- 


Fie. 3.—VIEW OF THE LEFT END 
WITH PUMP CHAIN CONN 


the water of condensation. The whole weighs about 
six tons. The piston actuates a walking beam, 24 feet 
in length and 4 in depth, built up of a certain number 
of oak beams trussed together. It weighs, with iron 
work, trusses, gudgeons, ete., five tons. 

At each end of the beam there are arranged wooden 
ares of circles upon which, on one side, work the chain 
that carries the rod of the steam piston and that which 
maneuvers the jack water pump situated to the left of 
the cylinder (Fig. 1), and, on the other, the chains 
that support the rods of the three pumps. Fig. 2 gives 
a view of the left side of the walking beam and Fig. 3 
a general view of the same part of the engine. The 
man figured here is the mechanician whose business it 
is to watch over the operation of the engine. His 
father and grandfather performed the same duty be- 
fore him, and he told Mr. Donkin that he began so 
young that he was obliged to stand on a block of wood 
in order to reach and maneuver the valve handles. 

The distribution is effected by means of three valves 

laced very near the bottom of the cylinder. The 
Kirst of these (Fig. 4) is circular, and serves for the in- 


OF THE BEAM, 
ECTIONS. 


contributes toward maintaining a vacuum by prevent- 
ing re-entrances of air. 

No indicator diagram had ever been taken from the 
engine, but one was obtained by Mr. Donkin especially 
to illustrate his notes. To this effect, the cylinder had 
to be drilled and gear fitted. The diagram was taken 
under great difficulty and amid a cloud of steam and 
coal dust. The power of this diagram, taking ten 
strokes a minute, works out at abcut 52% indicated 
horse power—a very small power, considering the 
weight and size of the engine, compared with present 
practice. Mr. Donkin does not state the amount of 
water lifted. 

The days of the engine of the South Liberty pit are 
doubtless numbered, and it is hoped that the vener- 
able relic may find a last resting place in South Kens- 
ington Museum among so many other remarkable en- 
gineering antiquities. While awaiting this merited 
repose it is daily performing its function with a curious 
creaking noise of the walking beam at every stroke of 
the piston—an interesting example of one of the first 
drainage installations that has remained nearly in- 


ING THE ARRANGEMENT OF THE DIS. 
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Fie. 5.—INDICATOR DIAGRAM. 


mainly through economy in operation. When the 
entire traction system was operated with horses, the 
cost of operation was 70 per cent. of the gross receipts. 
The substitution of mechanical traction on twenty 
miles out of 122 reduced the cost of operation of the 
entire svstem to 54°39 per cent. The cost of operating 
the Broadway line alone was reduced from 66 to 38 per 
cent. by the change from horses to. cable traction. 
These figures indicate plainly the great diminution in 
cost which will accrue to the Metropolitan Traction 
Company when the entire system is equipped for me 
chanical traction. 


In a London theater a play is now running which re 
quires singing by a choir and cheering by a crowd, 
says the Electrical Review. The choir and the 
crowd are placed in rooms behind the scenes. Both 
these rooms are provided with a set of colored incas 
descent lamps. he lights are turned on and off from 
the prompter’s box, and serve as signals for the cues 
One color is to get ready, another to begin, another to 
increase the sound, and so on. 
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half.— THE LINK MOVEMENT ENGINE. 
WE. reprod:uce from the London Engineer a curious 
pngine patented by Mr. G. Chapman, and constructed 
LON FOMB, Messrs. Jchn Milne & Sons, Milton House Works, 
jdinburgh. The object of the inventor has been to 
ffected b produce an — compact engine, and a glance 
e (he eneraving will show that he has accomplished 


js purpose. There are no connecting rods. Roughly 
peaking, the two pistons move diagonally, and cross 
nd recross midway at every stroke, a link, half the 
ength of each, connecting them ; a pin at each end of 
he link passing through the crossheads forms the re- 
spective cranks, and cirenlar motions cause the rotation 
of the shafts, the pressure on the slippers being reduced 
oa minimam., 

It isa known geometricai fact that any point in the 
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ireumference of a circle revolving on the inside of 
another of double the diameter will describe a straight 
ine. Mr. Chapman’s engine utilizes this principle m 
a way that will be readily understood by the aid of 
he two small diagrams annexed. Fig. 1 shows the 
istons at the ends of their strokes and Fig. 2 shows 
me at half stroke. The crank length is from A to B, 
rhalf the diameter of the virtual cirele within which 
the crank pins revolve. Any of our readers accustomed 
to geometrical work will see that this is an extremely 
pretty parallel motion without further description. 
The details of the engine have been very neatly worked 
out. It is not possible to dispense with guides, be- 
cause the pressure on the pistons varies. But Messrs. 
Milne say that a new engine which they have tested 
gave about 78 per cent. of its indicated power on the 
brake at 180 revolutions per minute. This, for a small 
engine, with cylinders only 5 in. diameter by 10 in. 
stroke, is very good work. 

The cranks are side by side, the flying crank, C, Fig. 
2, acting like an ordinary drag link. This seems to 
us to be a very meritorious attempt to solve a difficult 
problem. 


HONIGMANN’S METHOD OF BORING MINE 
SHAFTS. 


IN acommunication to the ninth international meet- 
ing of boring specialists at Halle-an-der-Saale, as to 
the latest improvements in deep boring and shaft 
boring, Oberbergrath Tecklenburg observed that 
Herr Honigmann, of Aachen, had carried out several 
sinkings by a method, similar to one proposed by him- 
self, which consists of letting down a sinking tower 
into a tubbed shaft, and pumping out from the former 
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water mixed with loam or clay, that is allowed to flow 
back into the shaft, the loam addition consolidating 
the shaft sides. In a communication to Gluckauf of 
November 2, 1895, Herr W. Schulz, taking exception to 
the above observations, gives a detailed description of 
the Honigmanun method of shaft boring, the’ great 
technical advantage of which, he says, must be appar- 
ent’ to everyone engaged in boring, while it effects a 
considerable saving as compared with other methods 
for sinking shafts in recent measures. Indeed, he con- 
siders that it may perhaps be the means of bringing 


about earlier extraction of the considerable coal wealth | 


underlying thick recent deposits. 

The method was applied, states Herr Schulz in Col- 
liery Guardian,to two shafts put down inthe Oranje- 
Nassau coal concession near Heerlen, in Holland. 
Of these, one shaft, 28 m. (9 ft.) diameter in the 
clear and 68 m. (37 fathoms) deep, was bored down to 
the compact marl; and the other, 40 m. (43 yards) 
distant, had attained a depth of 45 m. (2444 fathoms) 
when visited by the author. The borehole put down 
in advance showed the following section of strata : 

Meters. 
Sand with pyrites... 1°38 


Grayish white sand ......... ........ 8°94 
Greenish clayey sand................. 5°18 
0°35 
Greenish-gray rich clay............... 2-87 
Greenish-gray sand with mica 9°5 
Compact greenish sand....... eee | 
Jompact greenish clayey sand...... . 10°82 
Greenish clay........ 1 
Greenish clayey sand.... .. ..... 9°58 
67°58 


Alternately hard and clayey mar! con- 
taining lime, 14°58 m. 


The Honigmann method, which was employed for 
both shafts, is described in the following terms: In 
the first place a sinking tower (Senkschacht) 3°8 m. 
(12 ft.) in inside diameter, built up wrought iron plates 
15 wm. (}§in.) thick, was let down to 18°2 m, (19 yards) 
below the surface, so that its lower edge was about 8 m. 
(834 vards) below the natural water level, after which 
began the boring proper. The boring tool consists of 
a channel-iron frame (see accompanying figure), the 
lower cross-piece of which and its sides carry change- 
able steel cutters on their under side. The central 
shank of the boring tool is a cast-iron pipe of 135 mm. 
(5°, in.) inside diameter, with a thickness of 25 mw. 
(1 in.) and open below, which is fastened to the hollow 
wrought iron rods by means of flanges. The principal 
or usual pipes composing this rod are 4m. (13 ft.) long, 
while the additional pipes are 1m. and 2m. long, of the 
same internal diameter and 8 mm. (,°; in.) thick, the 
pipe lengths being coupled by flange joints. The 
wrought iron flanges are connected together by four 
bolts of 30 mm, (1,5 in.) diameter. 

For causing the rod to revolve, the boring tower con- 
tains an arrangement similar to that used for large 
boring tools driven by belt from a portable engine; but 
the most essential points of difference between this 
arrangement and that for large boreholes is that (1) 
the borings are pumped out continuously through the 
hollow rod ; (2) a constant stream of water mixed with 
clay is allawed to flow into the sinking tower, and con- 


sequently also into the shaft to be bored ; (3) an excess 
of pressure in the water filling the shaft to be bored 
over that from the measures inward is set up; and (4) 
the sides of the shaft to be bored need not be lined 
until the solid rock is reached. 

By setting up an excess of pressure in the shaft, 
opposing the inward pressure, all falling in of the sides 
is prevented; and in sandy strata the sand is consoli- 
dated by the clay that is mixed with the water. Now, 
this excess of pressure is brought about, first by the 
fact that, in the shaft to be bored and in the sinking 
tower, water is always introduced, the level of which 
is maintained, in the present case, at 10m (82ft.) above 
the natural water level; but secondly, the excess of 
pressure is further increased by the fact that this 
water is mixed with clay. The specific gravity of the 
| water filling the shaft is brought up to 1°2; and on 


= i 


that account the pressure against the shaft sides 
amounts to 2 kilogs. per square centimeter (28 lb. per 
square inch) at a depth of 50 m. (27 fathoms). 

The water containing the mud from boring, pumped 
out from the hollow rods, is led into a series of timber 
tanks, in which most of the debris isdeposited, when 
the water runs back into the shaft by a channel ; but, 
if it has not a sufficient proportion of clay, this sub- 
stance is added until the specific gravity attains 1°2. 
Inasinuch as a portion of the water filling the shaft 
percolates into the sides, when they consist of sandy 
strata, and is therefore not pumped out with the bor- 
ings, this deficiency must be made good. 

For pumping out the borings, a small duplex steam 
pump is employed, the suction pipe of whieh is put in 
communieation with the outlet nozzle of a revolving 
head (see figure) so that it ean readily be disconnected, 
This revolving head is inserted in the series of hollow 
rods, slightly below the upper edge of the sinking 
tower, in such a manner that the water drawn from 
the lowest length of the rods rises to the revolving 
head, and is drawn by the pump out of the nozzle 
inserted in the side of the head, through the above- 
named Indiarubber pipe, which pump forces it into the 
tank for depositing the borings. The pipe is long 
‘enough to follow the boring rods in their descent until 
a new length is inserted. If ali goes well, a depth of 
2m. (6ft. Tin.) can be bored by this method in a twelve- 
hour shift. 

Shaft No. 1 at Heerlen was bored by this method 
without the sides having fallen in; and then the iron 
tubbing was inserted so as to rest upon the marl. In 
shaft No, 2 a similar tubbing of 3°36 1m. (11 ft.) inside 
diameter will be put in so soon as the marl is reached. 
The rings composing the tubbing are made up of three 
plates of 20 to 30 millimeters (mean 1 in.) thickness. 
On the inside of the vertical joints, flat strips, 20 em. 
(8 in.) wide and 20 wim. (}2 in.) thick, of iron piate are 
riveted. The rings, which are 2 m. (6 ft. Tin.) high, are 
further strengthened inside by three to four riveted 
iron bar rings, of the same width and thickness as the 
strips above mentioned, and evenly spaced out. The 
lowest ring of the tubbing is provided with a sharp 
edge ; and the connection bet ween the individual rings 
of the shaft lining is effected by evlindrical plate iron 
rings 20 cm. (8 in.) high and 20 mm. (12 in.) thick, 
riveted inside. As in the Kind Chaudron method, the 
tubbing is allowed to float, the water ballast being let 
out through the balance pipe ; but no auchor need be 
employed for suspending the tubbing—care, nowever, 
being taken to guard the latter from sudden descent by 
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means of fagots. The outer diameter of the tubbing 


is 400 min, (15 in.) less than the inside diameter of the 
bored shaft, so that there is a space of 200 mm. (8 in.) 
between the two, which is afterward filled with 
concrete. 

In a further communication to Gluckauf of April 4, 
Herr Schulz states that in October last No, 2 of the 
Heerlen shafts had attained a depth of about 45 m. 
(24'¢ fathoms) while 26°8 m. (14'¢ fathoms) remained un- 
supported by any lining, its present depth being 53 m. 
(29 fathoms). The reason that greater progress has 
not been made is that one of the boring rods broke, its 
extraction causing considerable delay ; and the author 
observes that further proof of the practicability of the 
Honigmann method is afforded bv the fact that the 
shaft sustained no damage during the operations 
necessary for securing the broken rod. During this 
work the unlined sides of the shaft were, of course, 
always subjected to the pressure of the water mixed 
with clay constantly running in, so as to make up for 
that flowing away into the sandy strata, and keep the 
shaft full. 

The accompanying vertical section is rather a dia- 
gram for demonstrating the principle than a scale 
drawing ; and the arrangements adopted are only so 
far represented as to show clearly the turning of the 
bore-rod and the manner in which the borings are 
taken off. The iron boring spindle, a, of square sec- 
tion, is so hung in the crown, b, that the friction 
caused by its rotary motion is reduced to a minumum 
by the anti-friction rollers, ¢ c, these latter taking the 
place of balls which have been used for the same pur- 
pose in other cases. The crown is suspended by a wire 
rope which is wound up and unwound round the 
barrel of a hand-winch, just so much rope being given 
as is required for the advance made. The boring 
spindle passes through the spur-wheel, d, which is 
driven by the spur-pinion, e, and the bevel gear, f and 
g, the latter of which takes its motion from the fast 
yulley, h, by a belt from a portable engine. The driv- 
ing gear, d, e, f, isearried by the truck, i, which can | 
be drawn on one side by a steam winch when it is re- | 
quired to bring up the bore-rods. The boring spindle, | 
a, carries the hollow part, k, in which the turning 
head, |, is interealated ; and the boring tool is shown | 
by s, t, no other working parts, however, being repre- | 
sented, The lining of strong riveted plates, carried | 
down to a depth of 18°2 m. (10 fathoms), is shown-by m ; | 
and its lower edge is 8 m, (26 ft.) under the natural 
water level. 

in the present sinking, instead of the borings (whose | 
direction is shown in the section by arrows) being | 
pumped out through the turning head, Herr Honig- | 
mann adopts the method already employed by Werner | 
Siemens in 1885, viz., that of introducing compressed | 
air into the hollow rods, by means of which the weight 
of the column of borings in the hoilow rod is reduced, 
while they are lifted to the turning head by the pres- 
sure of the water that fills the shaft, and are discharged 
from its nozzle, n, and pipe, o, into the channel, p. | 
Through the channel, q, flows regularly the water | 
mixed with clay that fills the shaft, maintaining the 
water level therein. 

For leading the compressed air into the hollow rods 
a common gas pipe (shown by rin the section), of 25 
mm. (1 in.) inside diameter, is employed. As the water | 
charged with clay filling the shaft has a specific weight | 
of 1°2, it exerts a pressure of 6°36 atmospheres under- | 
neath the column of borings in the hollow rods, so that | 
their specific weight must be brought below 1°2 for 
being raised by the water which fills the shaft. 

As working parts to the boring tool Herr Honigmann 
now employs rollers provided with disk-shaped cutters, 
which are fitted to the portions marked t t of the bor- | 
ing tool in such a manner that their center lines are 
parallel with are chords of the shaft’s circle. The form 
of the cutting parts was determined by the compact 
cretaceous marl that was thought to exist below. 

The reason why the sides of a shaft in shifting 
measures are prevented frow falling in by the Honig- 
mann method is that an outward current is set up by 
the excess of pressure exerted by the water filling the 
shaft ; and the speed of this current is in direct pro- 
portion to the speed, v, which is capable of maintain- 
ing substances in suspension. This speed for substances 
of irregular form is, according to Riitinger— 


v = 2°44 4/d (6 —1) 


d being the diameter of the substances and 6 their 
specific weight. From this speed thus calculated the 
necessary height of the water in the shaft may be 
obtained, if exact data be possessed as to the resistances 
which they oppose to the water flowing through the 
shifting materials. That an outward current of the 
water actually occurs is easily ascertained by an ex- 
periment with a large glass jar filled with sand, in 
which, however, care wust be taken that the upper- 
most layer of sand be covered with a straw filter, and 
weighted so heavily that the pressure of the water 
filling up the interstices do not foree out the sand. 
Herr Schulz then describes the manner in which he 
carried out such experiments, which convinced him 
that a falling in of the sand into the bored hole cannot 
occur. 

The action of the clay mixed with water filling the 
shaft, which clay serves to consvlidate the sides when 
consisting of sand, appeared to the author to only take 
a second place in the success of the method; but such 
experiments as he made satisfied him that they are cal- 
culated to give information as to whether such action 
is actually exerted. He concludes, however, that the 
Honigmann method could be carried out at Heerlen 
under very favorable conditions, as the natural water 
level is only about 10 m. below the surface. With these 
conditions the necessary excess of pressure in the water 
filliog the shaft could be obtained almost without cost, 
whereas it might not be so easily obtained under other 
circumstances, 


According to official statistics there were, at the be- 
ginning of 1896, in all Europe, only 111 trolley street 
ear lines, with a total mileage of 596 miles, and a good 
half of these lines were installed during 1895. In the 
United States at the same time there were 1,140 elec- 
tric street car lines, with a total mileage of 14,850 
miles and a capitalization of $900,000,000, against 312 
horse, steam and cable systems, with a mileage of 2,800 
miles and a capitalization of $140,000,000, 


THE TONING OF BROMIDE PRINTS. 
By J. 


A MINOR department of practice, which may be safe- 
ly left for attention when days are dull and clients few, 
is ee resuscitation and rejuvenation of faulty bromide 
proofs. 

In exposing and Me ee oe a dozen or so of bro- 
mides, it is very rarely indeed that a percentage of 
wore than eight out of twelve turn out really good 
and fit without further treatment. If, however, we 
thoroughly fix, wash, and dry the remainder—treat 
them, iu fact, as if they were just as perfect as the 
others--we shall often find it worth our while at some 
|leisure time to devote a few minutes to them, for it 
| often bappens that out of this lot of faulty wasters we 
|can get one or more prints which really way surpass 
the first and selected prints in tone and brilliance. In 
other words, the ugly duckling may develop into a 
swan of wonderful plumage. 

It is never too late to mend a poorish bromide, pro- 
vided it has been properly fixed and washed. 

I lately found, in a most unexpected place, a roll of 
bromide prints, 15 < 12, which, T choell think, were 
at least seven years old—wasters presumably, and yet 
had evidently been stored away carefully, in the hope 
of a time coming when something could be done with 
them. They were afindin their way, being the sole 
remaining prints of a medal negative which had some 
time ago gone over to the manors 

The prints were badly stain (iridescent stains), 
inclined to be mouldy, had some symptoms of light 
fog, but were fully developed—had been developed 
with ferrous oxalate—and were of a greenish tinge far 
from pleasing. 

It is clear that nothing can be done of any value if 
the fixing of the print has been imperfect, or if the 
washing has not resulted in a complete elimination of 
salts, The first thing to be done was, in the absence 
of any confidence in what had gone before, to once 
more fix these prints and wash them. This was done, 
and they were ready, after drying, for further treat- 
ment. 

To tone or intensify—for that is usually what it 
amounts to—is never to be done in the absence ofa 
really effective clearing bath. The surface of a bro- 
mide print—or any other film for that mwatter—is never 
in a good condition for this operation, unless it has a 
mild, but effective, sort of ‘‘shampoo process,” which 
leaves it in the best possible condition to receive the 
action of the toning salts. 

From the appearance of the stains and fog, Howard 
Farmer’s reducer was instantly judged to be the best 
“clearing” agent for this purpose. Por my own part, 
I very rarely intensify without first submitting the 
film to the action of this excellent bath, and in the 
present case the prints were, as may be expected, 
greatly improved. The iridescent stains cleared off, 
the light fog dispersed ; but in one case, that of a print 
not so fully developed out as the others, it was cleared 
at the expense of the high lights, which then had 
rather a chalky appearance. A second washing fol- 
lowed, using gentle friction with wet wool at intervals, 
to completely clean the surface. 

Three toning baths were used: First, the alum and 
hypo bath of the Eastman Company. Their formula 
is as follows: Sodium hyposulphite, ten ounces; dis- 
solve in three anda half pints of boiling water, then 
add gradually one ounce of powdered alum. This bath 
was made and kept some days before use. It was then 
warmed to 100°, and two prints immersed therein. 
They took quite thirty-five minutes to tone, aud were 
distinctly the better for the treatment. There was 
rather more reduction of density with this bath than 
I expected ; but, as the prints were quite over-dense to 
start with, they were all right inthe end. The prints 
were placed after toning in a simple solution of alum 
(three-quarters of an ounce to the pint of water), then 
washed and dried. 

The second lot were toned with uranium, e. g. : 
Mix freshly— 


{ Red prussiate of potassium ..... 4 grains. 
Glacial acetic acid......... waar 150 minims. 
Uranium nitrate....... coccec.cce 
The prints were not immersed in the above, but, 


having n wetted thoroughly and attached, face up, 
to a piece of plate glass, the solution was applied by 
means of cotton wool, the whole of the face being 
well and carefully attended to. Toning proceeded so 
slowly with this bath that I added a few drops of 
ordinary “mercurial inténsifier” (the usual five per 
cent. solution), and got, in a few minutes, a very nice 
dark oak tone, which admirably suited the subject. 
By surface toning, the risk of staining, degradation of 
the whites, ete., is reduced to a minimum, and wash- 
ing, though thorough, need not be prolonged. 

The best results were, I think, got by means of the 
method suggested, I believe, by Mr. Chapman Jones, 
viz., bleaching with mercury and redeveloping. For 
this purpose, a fresh bath of mercury bichloride was 
made, one part in forty of water. Bleaching in this 
diluted bath proceeds slowly, steadily, and evenly. 
Thorough washing follows. This is once more essential, 
otherwise development will be local and patchy. Re- 
development is effected with eikonogen, amidol, hydro- 
quinone, or ferrous oxalate, but the solution must be 
moderately weak, the chloride image being very 4 
reduced. On the whole, the results were better wit 
this method, but merely on accidental grounds. The 
few small, mouldy patches showed up less with this 
operation than with either of the others, and these, 
after mounting, were more easily obliterated with the 
pencil. The operations of redevelopment, etc., may be 
carried out in daylight. The prints are to be washed 
and dried. 

“It is quite clear to me, as the result of these few 
trials, that, with a little more care. a mach higher per- 
centage of successes in bromide printing would result. 
Let the prints be made the best of at the time, then 
thoroughly fix, wash, and dry the lot; but do not 
reject, without a trial and due consideration, those 
which may be below the mark, for something may be 


SELECTED FORMULZ. 


Winkelmann’s Solution. —As the basis of a solutig 
for impregnating wood used in electric installations j 
order to render it uninflammable, the Eiektrotee 
nischer Anzeiger gives the following (Winkelmann 
orocess): 33 parts (by weight: of manganese chloridg 
25 of ausmoniuw chloride in 1,000 of water, 20 of orth, 

hosphorie acid, 12 of magnesium carbonate, and 10 ¢ 


ric acid. 
Salicylated Paste.—(Prof. Lassar. ) 
—Anm. Druggist. 


Insect Bites.—The following new remedy has be 
sent straight from Accra, on the Gold Coast : 


Aummonia water.... ...... 2% drachms. 


—Am. Druggist, 


To Harden Small Drills.—The drill being filed tb 
right size (the edge must not be hammered flat), it jg 
moderately heated without becoming red and they 
plunged into borax, whereby it hecomes incruste( 
with borax ard the air is excluded. The drill may 
now be hardened by heating to cherry red, and finally 
plunged into a piece of borax, or, what is still better, 
into mercury, care being had not to inhale the vapor, 
The borax, yielding to the heat of the drill, melts and 
cools off the drill. The results of various experiments 
of cooling off the drill incrusted with borax in water, 
oil, ete., were not so favorable as plunging it into 
borax or mercury. The drill becomes extraordina ily 
hard, without being brittle, so that articles whic) 
cannot be worked with drills hardened in the ordinary 
manner can be drilled with it. 


Shaving Powder.— 
Powdered soap. .......... 1'250 kilogrammes, 
Sodium carbonate......... 0°150 * 
Wheat starch ....... one 
Oil bergamot...... ‘ 6 drops. 


Instead of the orris root the same weight of pcw- 
dered guillaia and a very little oil orris may be used. 
An addition of 10 to 20 grammes of glycerin will render 
the powder milder in use. 


Lanolin Dusting Powder. — 
Lanolin, anhydrous..... ......... 5 grammes. 
Dissolve and rub up with 
Allow ether to evaporate, then add: 
Oil of wintergreen...... ......... 1 gtt. 
Oleo-balsainic mixture ......... 
Antichafe Nursery Powder.— 
Puller’s earth............ - 9 ounces, 
Orris root........ 1'¢ 
2 drachms. 


Mix the powders thoronghly, then add the oil, and 
pass through a fine sieve. 


Protective Varnish.— To protect wooden vessels 
against the penetration of liquids into their pores: 
Venice turpentine ........... 125 - 
6 liters. 


The resins are fused together, and over the yet 
liquid mass pour the spirits. Wooden containers for 
hot liquids must not be varnished with this product, 
as it begins to soften at 70° C.—Bad. Gew.-Ztg. 


Insect Powder.—A new and very efficient insect pow- 
der has been introduced in Europe. It consists simply 
of pyrethrum flowers, to every 100 parts of which is 
added one part of naphthalin by weight. The naph- 
thalin wust be in very fine powder and intimately 
mixed with the pyrethrum. Any druggist having the 
article on hand may convert it into a rapidly selling 
article, with a good profit. A recent analysis of a 
powder on the market proved it to be a mixture of 
pyrethrum with borax, a very effectual blatticide. 


To Render Tobacco Harmless,—Dr. Gautrelet directs 
to steep a piece of cotton wool in a 5 per cent. solu- 
tion of pyrogailie acid and insert it into the pipe or 
eigar holder. He claims that this method will neu- 
tralize any possible ill effect of the nicotine. Such ill 
effects as headache, furring of the tongue and more 
serious ills he claims can thus be avoided. 


To Remove Tar or Pitch from the Skin.—Tar or pitch 
ean be removed from the skin by rubbing well witb 
pulverized licorice mixed with oil of anise, to the con- 
sistency of cream, and lastly washing with soan and 
water.—Nat. Dr. 


Nectarine Essence or Extract.— 


Butvyric ether.......... 
Acetic ether ........ 
CEnanthic ether.... ....... 
Formic ether... ... 
Valerianic ether ... 
Aldehyde....... 1 
Glycerin..... 
Cologne spirit......... 
Mix them. 


Aquarium, Cement for.—A good preparation is said 
to be the following, which is given by Dicterich : 


4 fluid ounce, 


“ 


fluid drachm. 


2 fluid ounces. 
12 


ince 20 parts. 
Plaster of Paris ........... 
Boiled linseed oil .................. suff. quan. 


Mix the solids and make them into a paste with the 


made of them.—The British Journal of Photography. | oil. 
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ENGINEERING NOTES. 


The Compagnie Générale Transatlantique, commonly 
known as the Freneh line, will build two new express 
steamers for their New York and Havre service. 


Nearly every Enylish flagship carries eight and every 
cruiser four fully qualified divers, whose duty it is to 
repair any damage sustained by the vessel below the 
water line, clearing the propellers and recovering the 
anchors, 


The new yacht for the Emperor of Russia is a boat 
of 5,200 tons displacement. Her length is 370 ft., 
breadth 50 ft. 6in and depth 33 ft. 6in. She has been 
fitted with engines of 10,600 horse power, and is valued 
at $2,300,000. 


Low level bridges have been found desirable for 
Queensland rivers that are subject to severe floods. 
The cost of high level bridges is excessive, and those 
of moderate height are very liable to be carried away, 
while the low level ones are submerged before logs and 
drift wood are brought down in conderable quantity, 
so that the dangerous debris passes harmlessly over the 
bridge. 

One hundred and nine thousand locomotives are at 
present running on the earth, says the Boston Jour- 
nal of Commerce. Europe has 63,000; America, 40,000; 
Asia, 3,300; Australia, 2,000; and Africa, 700. In Eu- 
rope, Great Britain and Lreland take premier position, 
vith 17,000 engines; Germany has 15,000; France, 11,000; 
Austria-Hungary, the anneal largest Continental coun- 
try, has 5,000. 


i the t vear some tests of pianoforte wire 
\ ere made at the Watertown arsenal. In one case the 


} aterial exhibited the extraordinary strength of 206) 


tons per square inch, the wire in question being 1-12 
of an inch in diameter; larger sizes gave a_ tensile 
s rength of 135 tons per square inch and upward. The 
iietal contained 0°85 per cent. of combined carbon. 
some remarkable samples of cast iron were also tested 
at the arsenai during the year, one showing a resist- 
of tons per square inch. 


Efforts are being made to restore water communica- 
tions between the Forest of Dean coalfield and Lon- 
con. Some years ago the canal, which crosses the 
Cotswold Hills and connects the Severn Canal system 
with that of the Thames, fell into the hands of one of 
the railway companies, and the pumping stations be- 
ing negleeted, the canal became unnavigable. It 
is stated that, through the joint action of the Glou- 
cestershire County Council and the Birmingham Nav- 
ization Trust, steps have been taken to remedy the 

egleet, and in a short time coal will onee more be 
— to London by water from the western coal- 
tields. 


Of the railroad lines in operation in Japan it is said 
ihat 557°9 miles are owned by the government. 
\ceording to the latest statistics, the lines under 
construction make up a grand total of 719°61 miles. 
The London and China Telegraph states that a rail- 
way project of considerable importance is reported 
irom Kyoto, by which Tsruga, on the Japan Sea, 
will be connected with Kyoto by a line along the 
western shore of Lake Biwa, that route being siorter 
than the existing government road, which makes a 
detour along the eastern shore, The whole distance is 
65 miles, and the estimated capital of the company 
3,200,000 yen. 

The New Decimal Association, of London, says the 
Age of Steel. sends out the following items regarding 
the growth in popular demand in England for a change 
to the metrie system of weights aud measures, The 
London Association for the Protection of Trade, hav- 
ing about 4,000 members, mostly retail dealers, has sent 
a petition to Parliament urging the adoption by the 
government of the recommendations of the select com- 
mittee favoring the metric system. Other commercial 
bodies in Liverpool, Edinburgh, Hull, Manchester, 
Munster, Southam, ete., have all taken action showing 
them to be decidedly in favor of the proposed change. 
The significant feature in these petitions is that they 
come from bodies representing the retailers and smaller 
tradesmen, a class that would probuibly be most incon- 
venienced by a change in the standards, and the class 
from which the strongest opposition was expected. 


Comparative figures of the coal consumed per car 
mile run on French tramways, employing different 
methods of propulsion, are contained in an article on 
electric lines by E. Cadiat, in the Portefeuille Econo- 
mique des Machines. As regards storage battery trac- 
tion, on the lines from St. Denis to the Madeleine and 
from the Opera to Neuilly, the car mileage aggregated, 
in 1893, 502,060, or 1,376 car miles per day. The steam 
engines at St. Denis furnished for this service a total 
of 6,500 horse power hours, or 4°72 horse power hours 
per car mile. M. Badois, who reported these figures, 
gives 2°75 lb. of coal as the consumption per horse power 
hour, and arrives at 12°98 ]b. of coal per car mile. At 
Marseilles, during the first two weeks of operation of 
the trolley system, 150,348 lb. of coal was consumed to 
run 19,970 car miles, and during the second two weeks 
150.975 lb. for 18,983 car miles, The average is 7°73 Ib., 
which, however, includes the coal used in connection 
with the lighting of the cars and the power station. 


The time when iron and steel ties will be substituted 
for the wooden ones, so long in use on our railroads, 
appears, says the Iron Age, to be rapidly approaching. 
An indication of this is shown in a contract recently 
nade for ties by a street railway company in a north- 
western city. It is not far from large lumber dis- 
triets, yet the white oak ties which were wanted could 
not be obtained from northwestern woods, and south- 
ern lumbermen asked 60 per cent. increase over former 
prices. This was a revelation to the street railroad 
company and to others. Hitherto lumber suitable for 
ties has been so abundant, and, therefore, so cheap in 
America, that iron or steel ties were out of the ques- 
tion. But iron and steel ties have steadily cheap- 
ened in price, while lumber has grown dearer, and 
the pioneers in the steel tie trade may not be very 
far from the demand which seems destined to make its 
appearance. The prospects now are certainly much 
more in favor of metal ties than at any time in the 

t. When such a demand comes, it will form a very 
inportant outlet for iron and steel. 


ELECTRICAL NOTES. 


Siemens found that an electric arc light of 4,000 can- 
dies radiated 142°5 thermal units in a minute, while to 
produce this light by gas would require 200 Argand 
burners, which would emit 15,000 units, or over a hun- 
dred times as much. é 


Dr. Leonard Paget finds, says Electricity, that sereens 
prepared with pentadecylparatolycetone fluoresce 
much more strongly with the Roentgen ray than do 
those prepared with calcium tungstate, os | that the 
definition of the shadows is much sharper. 


Connection between the mainland and Fastnet light- 
house, on the scuthwest coast of Ireland, has hereto- 
fore been carried on with much difficulty, owing to the 
fact that a telegraph cable had to be carried over an 
exposed rock where it was subject to constant chafing. 
The cable now terminates in the water, 60 vards off, 
and the electrical connection is completed through the 
— to two bare wires dipping into the sea near the 
roe 


It is stated, says the Electrical Engineer, that the 
first trolley railroad in Persia will be built from Tehe- 
ran to the sumwer resorts, about ten miles to the north 
of the city, where everybody lives during the hot sea- 
son. The suinmer on the Persian plateau is very hot 
and dry,and it is only in the neighborhood of the 
mountains that Europeans can stand the great heat. 
A concession for ninety years has been granted toa 
German contractor, who will start the building of the 
road at once, 


The South American Light, Power and Traction 
Company, of Lima, Peru, has just placed a contract 
with the General Electric Company, of New York, for 
| the installation of a 5.000 horse power electrical plant, 
says the Electrical Review. The dynamo will 
erected at the water falls, 11 wiles from Lima, and the 
electric power generated will be transmitted to the 
city, where it will be used to operate the surface rail- 
ways and electrie lights and furnish to the public 


generally such electric power as may required. 
This will be the largest electrical installation in South 
America. 


Experiments have been made by A. M. Bleile upon 
dogs in order to determine the cause of death in elec- 
trie shock. The conclusion reached is that for a given 
animal in normal condition as to health a definite 
amount of electrical energy will produce fatal results. 
It is thought that the action of the electrical discharge 
is to contract the arteries and increase the pres- 
sure of the blood, and that death is due to inabil- 
ity on the part of the heart to sustain the in- 
creased pressure of the blood so produced. Post-mor- 
tem examinations seem to show that the passage of 
the current does not cause any anatomical disinte- 
gration. 


Cornell University made an extensive display at the 
New York Electrical Exposition. Probably the most 
interesting single piece of machinery was the Gramme 
dynamo, built by Professor Anthony in 1878, and ex- 
hibited as a great curiosity at the Centennial Exposi- 
tion, It was the first dynamo of practical account 
built on that plan. It is still used at the University, 
but the great changes and improvements made in 
dynamo manufacture make it as great a curiosity now 
as it was twenty years ago. Among the pieces of ap- 
paratus to be seen were a Rvan electrometer, invented 
by Professor Ryan of the University, and many others, 
either invented by Cornellians or used by them in ex- 
periments in which important discoveries have been 
made. Cornell has sever forgotten that her founder 
owed his fortune to electrical discoveries, and has not 
lrested content with naming her buildings Morse Hall, 
| Franklin Hall, ete. From the very foundation of the 
| University this subject has received much attention, 
|and the dynamo laboratory is said to be still the most 
complete possessed by any school. 


A novel departure has recently been adopted by 
the power and mining department of the General 
Electric Company. The question of coal cutting by 
machinery is a simple question of dollars and cents, 
and as mine operators are usually skeptical regarding 
electrically-driven machinery, something more conclu- 
sive than simple argument on experience elsewhere is 
necessary, as, for instance, a careful test under actual 
working conditions. Such a test would require a 
complete installation, which would be expensive. The 
company has designed a compact power plant which 
can be installed near the mine mouth. They have 
fitted up a box ear with aTorty horse power water 
tube boiler, high speed engine, and three-phase gene- 
|ratorof 75 kilowatts or 100 horse power capacity 
{wound for 550 volts and ranning at 900 revolutions. 
|Itis belt driven to the engine. A multiphase motor 
‘aectuates the coal cutting machine. In_ practical 
tests the average weight of coal undercut per hour 
| was not less than twenty-three tons. The cutter itself 
|isa chain machine. The capacity of the motor is 20 
|horse power, but the consumption of power under 
ordinary conditions is between six and seven horse 
power. 

The United States lighthouse board has demonstrated 
that telephoning can be carried on at sea with vessels 
near shore. An iron armored submarine cable was 
laid from Sandy Hook at the power station of the 
Gedney Channel Electric Buoy System, out to the 
Seotland Light Ship, five statute miles, of which 
one-half wile was underground across the Hook. A 
copper wire gridiron arrangement was fixed at the end 
of this cable, and by this and other methods, an elec- 
trical diffusion area was created. different electrical 
potentials, sufficient for practical purposes, being found 
at any two points 100 feet or so apart on the water's 
surface. The lighthouse tender Gardenia, suitably 
equipped with transmitting and receiving circuits, 
found that there were over sixteen acres of water 
around the lightship throughout which telephonic 
conversation could be carried on with Sandy Hook 
station, and while under full steam. As the Gardenia 
has a wooden hull without sheathing, two plates of 
sheathing metal seven feet by three feet were attached 
to bow and stern, and wires run from them to the 
pilot house. The plates were about 113 feet apart, and 
sufficient potential difference existed over the sixteen 
acres to operate the telephone weil. 


MISCELLANEOUS NOTES. 


An aluminum boat for sportsmen’s use has been made ; 
it weighs but thirty pounds, is fourteen feet long, and 
will carry two people. 

From the wells in the Apscheron peninsula in the 
Transcaucasus, the Baku district, the Russians drew 
317,400,000 poods (36 pounds each) of napbtha oil dur- 
ing ten months of 1895 to 247,700,000 poods during the 
same period in 1894. The increase was due not so uch 
to the boring of new wells as to the stronger flow from 
the old ones, 

The Russian petroleum trade was badly injured last 
winter by inundations which interrupted for weeks the 
working of the Transcaucasian Ruilroad, which ex- 
tends from the petroleum wells on the Caspian to the 
Black Sea, through what were formerly known as 
Circassia and Georgia. There is now serious talk of a 
pipe line to connect with a railroad north of the Cau- 
casus, 

A Hall of Honor has been established in the Val 
de Grace ma ge in Paris, where the names of 
French medical men who died in the performance of 
their duty are inscribed on marble tablets. A list of 148 
doctors and forty-five apothecaries has just been 
placed on its walls, all of whom perished in the yellow 
fever epidemic in San Domingo and Guadalupe in 
1801-1803. 

In order to still further carry out certain recommen- 
dations of the recent committee on prisons, the direct- 
ors of English convict prisons have decided that, with 
a view to raise the moral tone and relieve the monot- 
ony of the life of convicts undergoing long sentences 
of penal servitude, lectures on scientific and interest- 
ing subjects shall be periodically given, and arrange- 
ments are in progress for giving early effect to this in- 


be | novation. 


Cremation appears to be growing in favor in this 
eountry. According to the Tribune Almanac there are 
twenty-six associations in active operation in the 
United States, The oldest was organized at Washing- 
ton, Pa., in 1876, and the two newest were founded at 
New Haven, Conn., and Elizabeth, N. J., in 1894. The 
number of incinerations is reported as 3.670. The 
vumber incinerated in Europe from 1876 to 1893 was 
19,700. The membership of the American associations 
about 8,000, and the adherents of the method about 
100,000. 

The United States last year imported 189,785,157 
pounds of tea, worth $27,302,865, or an average of a 
little less than fifteen cents a pound. This is more 
than twice as much as was imported in 1893. It came 
from China, 54,700,393 pounds, worth $7,534,534; Japan, 
36,941,394 pounds. worth $4,601,041; Ceylon, 9,288,144 
pounds, worth $1,485,303 ; England, 3,622,844 pounds, 
worth $743,980. The average value has not changed 
in four years, The consumption is about two pounds 
and a half per capita, against four poundsin England, 
sixteen pounds in Russia, and thirty pounds in China. 


Of French journals the oldest is the Petites Affi- 
ches. now 284 years old; the oldest political paper is 
the Gazette de France, founded under Louis XIII. and 
now 267 years old. Two other newspapers, the Moni- 
teur Universel and the Journal des hate, are cen- 
tenarians, dating from 1789. The Restoration has 
left the Constitutionnel and the Univers; Louis 
Philippe’s reign the Charivari, Presse, Sidcle, and 
Patrie ; the Pays dates from the revolution of 1848; the 
Figaro, Monde, Temps, France. Liberté, National, Soir, 
Petit Journal. Officiel, Petite Presse, and Petit Moni- 
teur from the Second Empire. 


The Boston Flower Market states that, owing to the 
filling in of portions of Boston Common by using the 
material from a subway, the surface has been raised to 
four feet or more above its former level in some places. 
To save the beautiful shade trees that had been sunk 
several feet below their natural level has been the 
work that has engaged Supt. Doogue’s attention for 
sometime. The size of the tree played little part in 
the proceeding. A circular trench was first dug about 
the tree ata sufficient distance from the trunk that 
the roots suffered little disturbance, and it was sunk 
to alevel considerably below the larger roots. When 
the ball of earth around the tree was thoroughly 
frozen, it was lifted in much the same way as is em- 
ployed in the raising of a building. When raised to 
the proper level the space beneath the ball was filled 
with earth, carefully tramped down, the trench filled, 
and the work thus completed. Thirty-one of the larg- 
est trees raised vary in weight from eight to forty-six 
tons. The proportions of the largest trees raised are as 
follows: Diameter 214 ft., cireumference 74¢ ft., height 
80 ft., and spread 60 ft.; diameter of ball 15 ft., depth 
5 ft., and weight 46 tons. 


The State of New York maintains what may be 
ealled ‘a traveling library,” says the Home Journal. 
It is under the control of the public libraries depart- 
ment of the University of the State of New York, and 
consistsof a box of books, twenty or fifty in number, 
which will be sent to any reputable citizen in any city 
or village upon application to that department of the 
State government at Albany. A school teacher, for 
instance, may have this “library” sent to him for cir- 
culation among his pupils or the members of their 
families ata cost sosmall that an assessment of five 
eents a month will cover all expenses. With the books 
is an oak bookease, a lock and key, and a cabinet to 
hold books, cards, and readers’ cards, both of which 
are supplied. He will also receive a supply of little 
printed catalogues, containing the titles of all the 
books in the library, with comments on their contents. 
The library may a kept for six months. Upon its 
return another may be secured. A fee of three dollars 
for fifty books and five dollars for one hundred volumes 
covers all expenses of transportation and everything 
else. Reports to the regents of New York State in 
1895 show that there are in the State 181 free circulat- 
ing libraries of 1,000 volumes or more, a gain of twenty- 
five over 1894. Eighty-three thousand two bundred 
and seventy-eight were added to these libraries in the 
year, and their circulation increased from 2,665,000 
volumes to 3,012,000 volumes. The gain in circulation 
for libraries of this class was 347,425 in one year and 
762,122 in two years. The average circulation was 261 
for each 100 volumes in 1894 and 287 for each 100 


volumes in 1895. 
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(Continued from Surriement, No. 1065, page 17028.) elevates it, and extracts the spent case. By pulling | rel, the same as in the Winchester. It also employs 
AUTOMATIC FIRING GUNS* the trigger guard back into position, the barrel is also | the same method as the Winchester for transferring 

agp pulled downward into position and locked. In other | the cartridge from the magazine to a position in line 

By HrramM STeEveENS MAXIM. respects it resembles the breech-loading shot guns of | with the bore. An ordinary sliding bolt, carrying the 

. = to-day. firing pin and operated by hand, is employed for 

IL. —INTRODUCTION OF RIFLING. Fig. 30 represents the Swiss magazine rifle ; this arm pushing the cartridge frow the carrier into the barrel, 
ELLIOv’s carbine, which is illustrated in Fig. 21, was | is provided with a tubular magazine beneath the bar- | for locking the breech and firing the charge. The to- 


designed expressly as a carbine, and has a mechanism 
which may be operated with one hand, After firing, 
the hammer, d, is drawn back to the position shown 
in 8S, and in so doing draws back the yoke, b, upon 
the breech block, a, to which it is pivoted at c. his 
pulls down the front end of the breech block, exposing 
the rear of the barrel for the insertion of the cartridge. 
Having done this work, the pin, e, of the yoke slips 
out of the socket, f, into the lower portion of the 
groove, while the lower branch of the yoke engages 
the pin, zg, so that when the hammer is again pulled 
back the breech block is again pushed up into the po- << 
Wh? 
sition shown at S. One pull on the hammer depresses SS 
the breech block and ejects the empty shell ; another 
pull closes the breech block, and puts the hammer in 
position for firing. A pull on the trigger fires the arm. 

Fig. 22 illustrates the United States Springfield mus 
ket; this arm operates in a manner similar to the old 
English Snider. The breech block is pivoted to the 
barrel, and moves upward and forward, leaving an 
opening sufficiently large to enable the cartridge to be 
inserted in the barrel with facility. The breech 
block may then be returned into firing position, and 
the arm fired. A lock with an ordinary bammer is 
employed. This arm has been very extensively used 
in the United States army. 

The Ward-Burton breech loading rifle, illustrated 
in Fig. 23, is a bolt gun, operated in very much the 
same manner as the Prussian needle gun, except that it 
employs metallic cartridges with a primer. At some 
competitive trials which took place in the States, it is 
said to have given a very good account of itself. It, 
however, was never adopted into any service. 

The Remington long range target rifle, illustrated 
in Fig. 24, was made expressly for long range shooting, 
and never has been employed as a military rifle. 

Fig. 25 represents the Remington magazine rifle; 
this arm has an ordinary bolt action, and a tubular 
magazine placed beneath the barrel. A spiral spring 
forces the cartridge from the magazine into a spoon 
shaped lever, which is articulated to the shoe of the 
gun. As the bolt is brought forward, it forces the 
loaded cartridge into the barrel. The opening of the 
breech cocks the hammer. This arm has many fea- 
tures common to the French Lebel rifle of to-day. 

The Hotebkiss magazine rifle, which is illustrated in 
Fiz. 26, has an ordinary bolt action; the magazine, 
however, is placed in the stock of the arm, and the 
eartridges fed into position in the manner shown, It 
was objected to by military men on account of its 
being heavy and clumsy. Moreover, all fire arms of 
this kind require a considerable time to charge the 
magazines, so that the rate of fire in many cases is 
not equal to single breech-loading rifles, especially 
when a large number of consecutive shots have to be 
fired. 

Sharp’s long range target rifle, illustrated in Fig. 27, 
was coustructed expressly for long range shooting. 
Metallic cartridges were used; they were of great 
length, some of them having a powder charge of one 
hundred and five grains. On account of its excellent 
shooting qualities it was very popular among sports- 
men for many years. 

Perhaps no arm ever invented has had so extended 
a use as that enjoyed by the standard Remington 
military rifle, illustrated in Fig. 28. At one time it 
was supplied in large numbers to nearly all the 
nations in the world who were unable to make their Fie. 22.—THE UNITED STATES SPRINGFIELD RIFLE, 
own rifles, and to-day it is the standard arm with all 
the native races of Northern Africa, and is employed 
to a great extent in South America and Asia. It 

; might be said that the breech action of this gun con- 
sists of two hammers—that is, two pieces of steel, 
one acting as the breech block and the other as the . l 
firing hammer. Both are very firmly pivoted to the z 
gun. After a cartridge in the 
yarrel the first of these two hammers may be turned 
forwerd, and by pulling the trigger the second locks 
the first one in position and then fires the charge. 
By an ingenious device the trigger cannot be pulled en: 

until the breech is closed. The great simplicity of 
this arm is probably the reason why it was so well re- 
ceived by the semi-savage races of Asia and Africa. 

A considerable number of these arms are now made 
in Placencia, in Spain, and sold for about two dol- 
lars apiece, the barrels employed being rejects from 
Belgium, while the mechanisms are of malleable iron. 
Thev are, however, marked “ Manufactured at Llion, 
New York,” and have the dates of all the R»>nington 
patents stamped upon them. The makers assured me 
that they were unable to sell these guns in Africa un- 
less they were stamped with Remington’s name. 

In Dodye’s breech-loading shot gun, illustrated in 
Fig. 29, the barrel is pivoted to the stock; the rear 
i end is held down by a lever, which forms part of the 

trigzer guard. Upon detaching this lever and _ press- 
ing it down, it not only unlocks the rear end of the 
barrel from the shoe of the gun, but at the same time 
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Fig. 26—THE HOTCHKISS MAGAZINE RIFLE, 
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Fig. 30.--THE SWISS MAGAZINE RIFLE. 


and-fro movement of the bolt elevates and depresses 
the cartridge carrier. 

The well-known Winchester repeating rifle (model 
1876) is shown in Fig. 31; this was the first repeating 
magazine rifle to go into general use all over the 
world, not only as a sporting arm, but also as a mili- 
tary carbine and rifle. The cartridges are placed ina 
tubular nfagazine beneath the barrel, and pushed to 
the rearward by the action of a long and weak spiral 
spring. By depressing the lever which forms the 
trigger guard, the bolt is withdrawn, the cartridge 
ease extracted and expelled from the arm, and at the 
same time the hammer cocked and a fresh cartridge 
brought into position. By returning the trigger 
guard into its original position, the bolt first pushes a 
eartridge into the chamber and then depresses the 
carrier, so that it comes opposite the cartridge in the 
magazine, when a new cartridge is driven into the car- 
rier by the action of the spirai spring. The breech 
block is held closed by a toggle joint, which is articu- 
lated to the upper end of the lever which forms the 
trigger guard. The magazine holds from five to 
twelve shots, and the arm may be fired with great 


rapidity. 
(To be continued.) 


THE BESSEMER PROCESS AGAIN — REPLY 
OF JOSEPH D. WEEKS TO HIS CRITICS. 


To the Editor of the SCIENTIFIC AMERICAN : 


I have delayed answering the criticisms on my ad- 
dress as President of the American Institute of Mining 
Engineers on the ‘Invention of the Bessemer Pro- 
cess” until I could carefully consider the objections 
urged against the claims of William Kelly, oa especi- 
ally until the *“‘ argument by abuse” had been ex- 
hausted. The question at issue is one of fact, to be 
settled by the rules of evidence and not by abuse or 
denunciation or the demolishing of “claims” that were 
not advanced by me. 1 have carefully read every 
written and published word in reply that has come to 
my attention and have as carefully reconsidered all the 
evidence offered as well as other that has been brought 
to my notice. This has only served to strengthen the 
conviction reached after careful investigation more 
than twenty years ago, a conclusionin which I was at 
one with many of the most prominent steel and iron 
makers of the United States at that time, viz., that 
William Kelly was the inventor of what Holley de- 
scribed as the essential feature of the Bessemer pro- 
cess, which was for many years known in this country 
among many steel and iron makers as the pneumatic 
or Kelly process. 

As so many things have been disputed which I did 
not assert, may | state just what I did claim in my ad- 
dress ? 

First, accepting the definition of Holley, I claimed 
that the essential feature of the Bessemer process was 
“the decarburization of crude cast iron by the air 
blast in a vessel independent from the blast furnace or 
furnace in which it was melted, and without the appli- 
cation of external heat.” 

Second, that the invention set forth in the patents 
under consideration of both Bessemer and Kelly was 
covered substantially by this definition. 

Third, that Kelly, and not Bessemer, was the original 
inventor of the process so far as it is covered by this 
definition. 

In proof of this claim I adduced : 

First, the statements under oath of 22 persons taken 
in the interference case between Kelly and Bessemer in 
1856-57, who testified of their own knowledge that in 
1847 and 1851, and later, Kelly described and practiced 
this invention. 

Second, decisions of the Commissioner of Patents of 
the United States in at least two cases in which it was 
decided after extended hearings and investigations 
that Kelly, not Bessemer, was the original inventor. 

Third, the statement under oath of A. L. Holley that 
he considered Kelly’s invention the first practical de- 
velopmeut of the process. 

It will be noted that all of this evidence is either the 
decisions of sworn officials or is given under oath at 
legal hearings, when false swearing would te both 
moral and legal perjury. In discussing Kelly’s claim 
to be the original inventor, I purposely and rigorously 
confined myself to this evidence, all of which is a mat- 
ter of record and not of memory. 

Just here let me say that I have no desire, nor have 
I attempted to * whittle down the Bessemer process” 
nor to sum it up in the words “ blowing air into iron.” 
If the question of the invention in its entirety of the 
Bessemer process as it is understood to-day were the 
point at issue, Sir Henry Bessemer is certainly not its 
sole inventor. He did not invent the Mushet feature, 
the use of the triple compound, and the production in 
the United States of as muci as 4,160,072 tons of cast 
steel ingots in 1892 (not 1872, as Sir Henry states) 
would have been impossible without Holley’s inven- 
tions for quick working. 1 purposely and properly 
confined my claim for Kelly to whee has been called 
the pneumatic feature, and which Holley characterized 
as the essential feature of the process, 

What is the answer of my critics to my claims? To 
the first it is that these men did not know what they 
were talking about; that they were unworthy of be- 
lief ; that their testimony was “ vague” and has been 
discredited. 

I reply that on no single statement of fact has the 
testimony of one of these men been impeached or dis- 
credited, though the opportunity was afforded Besse- 
mer to so impeach this testimony both when the pa- 
tent was originally granted to Kelly in 1857 and when 
the application for the reissue of his patent was before 
the Patent Office fourteen year afterward, in 1871. 

In the interference suit in the Patent Office between 
Kelly and Bessemer in 185657 Bessemer was repre- 
sented by the late Mr. R. H. Eddy, the attorney who 
secured his patent. This attorney ina letter dated 
February 26, 1857, professed his ability to show that 
“Kelly did not make the invention.” The only evi- 
dence submitted in Bessemer’s behalf to justify this 
assertion, so far as I have been able to ascertain, was a 
copy of the Artisan of September 1, 1856; of the Lon- 
don Times of August 14, 1856; and of Bessemer’s Eng- 
lish patent of October 17, 1855, No. 2821. The only 
claim made for this evidence was that it proved that 
Bessemer made his invention before October 17, 
1855. There is not in the files at Washington, so 
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far as L can discover, one word of testimony to show 
that “ Kelly did not make the invention.” There is 
not a wora of testimony, and never has been, to im- 
peach the veracity of Kelly’s witnesses, and when on 
April 18, 1857, the Commissioner of the United States 
Patent Office decided the question of priority of in- 
vention in favor of Kelly, and ordered a patent to 
issue to him unless au appeal was taken by Bessemer 
within sixty days, no appeal was taken, and Bessemer 
allowed the decision of the Patent Office in favor of 
Kelly to stand unchallenged, at least in the only legal 
way in which it could at that time be questioned. 

In a word, the testimony of these men as to the facts 
set forth in their affidavits was uncontradicted by 
competent testimony at the time, and is to this day, 
after forty vears. It is not vague, and if the testimo- 
ny is one-sided, as Sir Henry asserts, it is his fault. 
He had his day in court, his privilege to cross-examine 
and his right of appeal, and he exercised none of them. 
Under such conditions it is simple justice and strictly 
in accord with the rules of evidence to assume that 
these men told the truth. If they did, Keily invented 
this process in 1847, at least seven or eight years before 
Bessemer’s earliest date. 

My second line of proof was the decisions of the 
United States Commissioner of Patents. First, in the 
interference suit in 1856-57 ; second, in Kelly’s applica- 
tion for an extension of his patent in 1871. ‘The word- 
ing of these decisions, so far as relates to the point in 
question, was as follows. In 1857 the Commissioner 
said : 

** It appears that by the concurrent testimony of nu- 
merous witnesses Kelly made this invention and 
showed it by drawings and experiments as eariy as 
1847, and this testimony appears to be reliable in 
every respect. . . . Priority of invention in this 
case is awarded to said Kelly.” 

In 1871 the examiner reported: ** Kelly’s own state- 
ment of the history of his invention is full and clear, 
and when taken in connection with the statement 
of the witnesses, seems to be both intelligible and 
truthful.” 

These two cases are, so far as Lam aware, the only 
times when priority of invention has ever been directly 
or indirectly submitte lin the United States to a legal 
or quasi-legal decision, and the decision was against 
Mr. Bessemer in both cases. 

The answer by my crities when they meet this point 
at all is that they have buat little respect for the de- 
cision of oar Patent Office and judzes; that is, these 
erities not onlv abuse the plaintiff, bis counsel and 
witnesses, but the court as well. In sach cases it is 
generally regarded thatthe defendant has a very bad 
ease. [am aware that the decisions of our Patent 
Office and courts do not run in Great Britain, but they 
do here, and have force. Under these decisions, the 
patent of Bessemer having been superseded and made 
invalid. so far as the Patent Office was concerned, by 
the Kelly patent, it may be said that in a certain 
sense not one ton of steel made in the United States 
was ever made under the Bessemer patent in question. 
It was made under Kelly’s patent, which the Patent 
Office had decided to be the valid one, and after the 
extension of 1871. Bossemer’s patent having expired 
and Kelly’s being extended and being the only one in 
existence, al! steel was made under it until it expired 
in 1878 and Kelly was paid royalty. 

Third, in answer to my claim that A. L. Holley re- 
garded Kelly as the original inventor, the answer is 
that this is not true and that in making the assertion 
Iam “throwing mud” upon the reputation of Alex- 
ander Lyman Holley. Extracts from letters of Holley 
are quoted against me. 

In the appendix to my address before the American 
Instit ate of Mining Engineers I give in fall an affidavit 
of Holley’s made in 1871. Question 9 in the affidavit 
and the answer were as follows: 

“9. What do you consider the value of the inven- 
tion of Mr. Kelly in its relation to the pneumatic or 
Bessemer process as at present practiced ?” 

Answer. ‘“‘I consider Kelly’s invention the first 
development of the pneumatic process, and it 
Ses been so recognized by the owners of the combined 
patents covering this process,” 

If any man in the world knew both sides of this con- 
troversy, Alexander L. Holley wasthat man. He knew 
all the facts; he was fully competent to give an intel- 
ligent decision on the merits of the case; he was an 
able engineer; he was an honest man. He declared 
under oath in 1871, when the sabject was fresh in his 
mind, that he considered ** Kelly’s invention the first 
practical development” of the pneumatic or Bessemer 
process. Lf Holley was competent to decide this ques- 
tion, and if he knew the facts, and no one dare deny 
either, there is no escape from the conclusion that 
Kelly’s invention was the first practical development 
of this process, 

A correspondent quotes in Engineering a letter of 
Holley’s to show “ what he had to say on the claims 
of Kelly as a first inventor.” There is not one word 
in that letter that contradicts the position I have as- 
sumed. Indeed, it confirms my position. Mr. Holley 
says, for example: “ The patent of William Kelly, of 
Kentucky (controled by Mr. Ward and his associates), 
for refining crude iron by blasts of air antedates the 
Bessemer patent in this country.” It was this patent 
that covered the invention which Holley declared to 
be “the first practical development of the pneumatic 
process.” 

In this letter of Holley, Bessemer is nowhere de- 
scribed as the inventor of the process, but as the *‘per- 
fecter and introducer.” 

* It is proper to remark here,” said Mr. Holley, and 
the correspondent puts it in italies, “that to Mr. Bes- 
semer is awarded in this country the chief credit for 
perfecting and introducing the process that bears his 
nate here and all overthe world.” This does not say 
the “inventor” nor does it give him the entire credit, 
but the ‘‘chief credit” for perfecting and introducing 
the process. He even shares this with others in Hol- 
ley’s mind. 

There is nothing in this letter of Holley to even 
tirow a doubt on the statement in Holley’s affidavit 
that he considered ‘* Kelly’s invention the first practi- 
eal development of the pneumatic process,” 

I might rest my case here. Indeed, I have been 
strongly urged to do soas a “matter of courtesy” by 
some of the most prominent metallurgists and steel 
makers in this country, who are aware of the strength 


of certain evidence in my possession to which I have 
not even referred. Simply as a_ matter of courtesy, 
and not that I have no answer, I have concluded to 
take this advice and not answer in detail Sir Henry 
Bessemer’s letter, except briefly on two points. 

First, the * one-tuyere-vertical-blowing-down ward” 
couverter, of which Sir Henry makes so much as the 
“first converter,” was not Kelly’s first converter, but 
the first built at Cambria Iron Works, and was so de- 
scribed by me. Mr. Kelly describes his first converter 
as follows: 

“ The first converter used at the Suwanee Furnace 
was « square brick structure about 4 feet high. In- 
side the converter was cylindrical, about 15 inches in 
diameter, with a concave bottom, in the center of 
which was a tile perforated with small holes for 
tuyeres. In this tile was a small air chamber into 
which the blast pipe entered.” Mr. Kelly states that 
the converter charges in this vessel were 100 lb., but 
he was troubled with weak blast, as he was in the 
six or seven other converters he built on a somewhat 
similar design, the metal clogging the tuyeres, and he 
was led to place tuyeres in the side near the bottom. 
He also had the selfsame trouble with his iron that 
Bessemer did. 

Second. The impression is conveyed in the replies 
to my address that mine is the only discordant note 
that has ever been heard in this chime of universal 
praise to Bessemer. I have already quoted what 
Holley and the owners of, the combined patents in the 
United States thought and said. If one acquainted 
with facts had been asked who from 1860 to 1870 
were the most intelligent and most prominent metal- 
lurgists and iron manufacturers in the United States, 
among the first dozen would have been named James 
Park, Jr., of the Black Diamond Steel Works, Pitts- 
burg; Capt. E. B. Ward of Detroit, Michigan ; D. J. 
Morrell, of the Cambria [ron Works; Bernard Lauth, 
the inventor of cold rolled shafting; and William M. 
Lyon, of the Sligo Iron Works, Pittsburg. Each of 
these is on record as expressing the belief that Kelly, 
not Bessemer, was the inventor of the process. Mr. 
Park. in a lecture in 1872, said: **To Mr. Kelly, of 
Pittsburg. justly belongs the honor of having been 
the first to discover the great principle of the 
pneumatie or Bessemer process.” 

All through the years since 1857, Kelly’s claim has 
not been allowed to slumber, but has again and again 
been restated. 

As this letter is being written, Mr. William Metcalf, 
formerly of the Crescent Steel Works, a gentleman 
who has been president both of the American Society 
of Civil Engineers and the American Institute of 
Mining Engineers, has published a work on *‘ Steel,” 
in which, after briefly referring to Bessemer's desire 
to make steel for guns and his invention, he says: 
“At about the same time ora little earlier Mr. Kelly, 
of the United States, devised and patented the same 
method. Both of these gentlemen demonstrated the 
potencies of their invention, and neither brought it to 
a successfal issue.” 

In this connection it may not be amiss if I quote 
the words of Zerah Colburn, who has been summoned 
asa witness by mv ciitics. In the Engineer of De- 
cember 23, 1864 (I quote at second hand, as I have 
no copy of the original), be says: “It should be 
stated here that the first experiments in the con- 
version of melted cast iron into malleable steel, 
by blowing air jets through the mass in fusion, 
appear to have been made in 1847, by William Kelly, 
an ironmaster at the Suwanee Furnace, Lyon County, 
Ky., United States. 

“It is notorious that the conversion of iron in this 
manner at first required great experimental knowledge 
to make it successfal, and Kelly, no doubt, soon found 
what difficulties were in his path. In June, 1857, how- 
ever, after Mr. Bessemer had obtained an American 
patent, Kelly, having conclusively proved his priority 
of invention, also received a patent, in a form which 
virtually annuled that held by Mr. Bessemer for the 
States. It would be natural to say that there was an 
evident injustice in ranking an abandoned experiment 
before an invention which, now at least, has become 
successful.” 

It is but just to Mr. Kelly to state that he denied 
abandoning his experiment. 

Let me say in conclusion that I have no desire to 
detract in the least from the credit that is justly due 
Sir Henry Bessemer. Holley was right when he gave 
such generous praise to him as the ‘“perfecter and 
introducer” of this process. His mechanical ap- 
pliances for the working of the process are deserving 
of the highest praise, as are the persistence and intelli- 
gence with which he set himself to work to make the 
process a success, when, as he and Longsden so graph- 
ically state, the process was “pronounced by the iron 
trade a complete failure,” and when the largest iron 
manufacturers in Great Britain, ‘‘who had already 
negotiated terms for the use of the process, joined 
in its condemnation and abandoned all ideas of ex- 
perimenting therewith.” Indeed, it was not until 1863 
that the first royalty was paid, by John Brown & Co., 
the first licensees who got to work successfully in Eng- 
land. Itis to this persistence and intelligence that 
much, if not all, of the final success of this process in 
the world is due. JOsEPH D. WEEKs. 

Pittsburg, May 14, 1896. 
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THE CHEMICAL LABORATORIES 
GERMANY.* 


By Prof. A. B. Prescott, University of Michigan. 
HISTORIC LABORATORIES. 


OF still greater interest were the historic laboratories. 
I revisited the building at Bonn. whose fair propor- 
tions have often been portrayed in miniature as a 
symbol of the era of laboratory study. Built in 1864 
under A. W. Hofmann, when the latter first came 
back from his great work of 17 years in England, the 
laboratory was talked about in all lands. It was 
planned by Hofmann. who had been a student at 
Giessen when the pioneer of laboratories was built for 
Liebig in 1828. In fact Hofmann’s father had been 
the university architect at Giessen. But Hofmann did 


OF 
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not stay at Bonn, not even to start the work, for the 
reasov that he was called to succeed Mitscherlich at 
Berlin, being himself succeeded at Bonu by Kekule, 
August Kekule had been privatdocent at Heidelberg 
and chemical professor at Ghent, when in 1865, at the 
age of thirty-six years, he took charge of the Bonn 
laboratory. He bad been influential in respect to 
theories of molecular constitution at the world’s con. 
gress of chemists, held in Karlsruhe in 1860. He had 
commenced a Lehrbuch of organic chemistry (1859), of 
which only three volumes were published; and 
though the work was never completed, it bas become 
classical as an original treatise. About five years later 
(before 1870) he came to Bonn. Kekule’s theory of 
closed atomic chains was then before the scientific 
world, and has held undisputed sway ever since. | 
entered the laboratory at Bonn just in time for a lee. 
ture by Kekule, whom I had not seen before. He isa 
man of fine and commanding presence, deliberate in 
manner, clear in statement, now and then pausing or 
repeating for emphasis. That particular morning he 
made no experiments on his lecture table, which, how- 
ever, was well covered with material for illustration, 
Few American students go to Boun for chenistry, 
but Prof. Kekule’s assistant, Mr. Parlato, was an 
American, who had taken his degree at Bonn. As tor 
the interior of the laboratory, I must confess that it is 
the worse for wear. In 1872 it appeared to be as fair 
and orderly within as it was chaste and stately when 
seen from without. In 1894 the workrooms and their 
equipment were not such as to be very inviting to the 
observing chemist, orto any one else, 


LABORATORIES AT BERLIN. 


At Berlin the First Chemical Laboratory is a plain 
and substantial strueture, close upon the street, and 
with but little distinction from the adjoining buildit.gs 
on the block. It faces Georgenstrasse and the ste:m 
ear tracks, while its rear adjoins the university library 
on Dorothenstrasse, a long block from the * Linden.” 
The workrooms are numerous, but not spacious ; some 
of them are good and some are rather shabby ; there 
are many small rooms for distinct researches, and a 
fair provision for special operations, 

The library of the German Chemical Society is in 
this building ; it is quite limited, and is suitable for 
laboratory reference only. For full chémical reference 
the students must needs go around the square to the 
University Library, or further, across the * Linden,” 
to the Roval Library. The halls joining the several 
parts of the laboratory are tortuous, in some places 
dark, and in others beset with stairways. The main 
part of the building was erected in 1867, and when | 
saw it in 1872 it was in more harmonious proportions 
than it now is, though I could not ascertain just how 
the building had been enlarged. A. W. Hofmann was 
its director from the laying of its corner stone until his 
death in May, 1892—a period of ubout 27 years. | 
found several American students working there, and 
they regarded their opportunities as of a high order. 
The Harvard chemical graduates goto Berlin more 
than to other laboratories in Germany. 


A YOUNG PROFESSOR. 


Prof. Fischer has the largest chemical lecture room 
I have ever seen. It can seat over 400, about one- 
third being provided for in a gallery. About 300 were 
listening to Prof. Fischer’s lectures when [ was there. 

It is remarked that Emil Fischer is unusually young 
to have been called to this post, the most responsible 
chemical position in Germany. 

His reports on research began in 1875, and soon fol- 
lowed thick and fast. The most important ones are, 
first, those on the hydrazins ; then those on the xan- 
thine derivatives; and, lastly and overwhelmingly, 
those on the sugar group. wo years ago he went 
from his working laboratory at Wuerzburg to the more 
executive duties at Berlin. 


HOW FISCHER LOOKS AND LECTURES. 


He is an erect man, above medium height, with a 
black full beard and a broad white forehead. He lec- 
tures to the 300, to the larger audience who are begin- 
ning the subject ; not to the few whoare in the cheni- 
eal “‘arbeiten.” He admits but few articles of illustra- 
tion upon his long lecture table; but an assistant 
stands at each end, and the few experiments which he 
introduces are made slowly, with a sort of sustained 
dramatic effect. He is clear and emphatic—indecd 
they speak of him as eloquent, but he leaves out de- 
tail, and avoids complex things. During the hoar he 
does not put more than eight or ten formule on the 
board, each formula being a text, standing unerased 
to the end of the lecture. 

Prof. Gabriel is one of Fischer’s associates, and I had 
the opportunity of visiting his “colloquium” on or- 
ganic chemistry. It was “ privatissimum,” to a class 
of eight or ten candidates, preparing for examination. 
It was a delightful quiz of an hourand half, mainly on 
an assigned portion of the subject, but with free dis- 
cussion, all in a logical development and in a most 
cheerful and unconventional manner. The text was 
Bernthsen, which Prof. Gabriel had in his hand, but 
by no means followed. The Second Chemical Labo- 
ratory is under the direction of Landolt, an authority 
|in physical chemistry, and somewhat devoted to inor- 

ganic and analytical work. It is an unpretentious 

| little building on Bunsenstrasse, a new street with a 
chemist’s name. The classes in qualitative and quanti- 
tative mostly work here. Prof. Landolt lectures on 
several subjects, and last semester had inorganic chei- 
istry at the same hour taken by Prof. Fischer for cr- 
ganic chemistry. He is not an easy lecturer, nor gene- 
rally acceptable in a lecture room. His name will be 
recognized from his joint authorship of Landolt ard 
Boernsteiv’s tables of chemical constants, which we 
find so useful. 


THE CHEMISTS OF THE POLYTECHNIC, 


The Polytechnicum. at Charlottenburg, just at the 
outer border of the Thiergarten, the great park of 
Berlin, is closely affiliated with the university, and iis 
chemical opportunities demand mention. The build- 
ing is new and large, and both exteriorly and inte- 
riorly is worthy of the highest commendation. ‘To 
describe it would take an evening. It includes various 
little laboratories of chemistry and chemical tec!- 


nology, each accommodating two to six workers, and 
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with every known appliance for the required opera-| tunities in four of these works: 1, the * Badische 
tions. Anilin und Soda Fabrik,” at Ludwigshafen, with its 
The two most eminent of the chemists here are Otto | 4,000 workmen ; 2. the Color Works at Hoescht, 3,000 
N. Witt, the coal tar dye authority, and Liebermann, | hands; 8, the United Factories of Zimmer & Co., for 
the pyridine chemist. Witt was teacbing porcelain | cinchona alkaloids at Frankfort ; and 4, the chemical 
production, and the building is only a quarter of a| works of Merck, at Darmstadt. The exhibits of several 
mile from the Royal Berlin Porcelain Works. Prof. | of these works were included in the great monument 
Witt was one of the two German special commis-| of synthetic chemistry, made by German universities, 
sioners at the World’s Fair, aud he has published a| in the educational department at the Chicago Exhibi- 
inost entertaining report, embodying also an estimate | tion. 
of the chemical manufacturing probabilities in Ameri-| |The most yee mutual relations exist bet ween 
ca, and a high tribute to the chemical achievements | the chemical industries of Germany on the one hand 
of American metallurgy. Liebreich in pharmacology, | and her university chemical laboratories on the other 
and Kossel in physiological chemistry, are authorities | hand. In fact, the liberality of the manufactories is 
of great interest. Tiemann on the chemistry of per-| not confined to the universities of their own country, 
fumes, Rimbech on optical methods for chemical ends, |as we have reason to know, having lately received 


‘earbon and silicon, the hcarth or bottom of a Siemens 
stecl furuace (either basic or acid) remains inert, and 
has no chewieal action on the charge. The charge, or 
material from which the steel is to be nade, consists 
of hematite pig iron and steel scrap, the proportions 
being largely influenced by the amount of scrap 
available. A very common practice in this country is 
to use about 75 per cent. pig and 25 per cent. scrap. A 
pig and scrap charge, suitable tor working in the 
Siemens furnace, is of the following composition, 
though manganese varies very wuch in different 
brands of iron : 


Traube on chemical ervystallography, Freund on the | gifts of large collections from two of the works — 


chemistry of foods—these are but a few of the many 
chemical specialists whose classes are open to univers- 
ity students. 


THE GERMAN CHEMICAL SOCIETY. 


The monthly meetings of the German Chemical 
Society are held in Prof. Fischer’s lecture room. Here 
it was that A. W. Hofmann presided from the very 
organization of the society until bis death. The at- 
tendance is a scattering one of thirty to fifty out of a 
large membership. 

By a new and improved arrangement, each paper is 
presented in oral abstract by an appointed reader, if 
the author be not present himself. he discussions at 
the July meeting were prompt, brief, and to the point, 
and fifteen or sixteen subjects were disposed of in one 
and one-half bours. 


LEIPSIC LABORATORIES. 


named, with all charges of transportation paid to Ann 
Arbor. 

In the way of investigation the German universities 
are of inestimable value to learning. In opportunity 
for the highest study they are scarcely equaled. 

It has been a great privilege to me to see even but a 
little of the chief laboratories of Europe, and I regret 
|that my means of description do not enable me wore 
fully to share this privilege with my readers. 


THE CHEMISTRY OF THE SIEMENS 
FURNACE.* 


By A. M. Dick and C, 8. PApLrY. 
IN submittiag this short paper on the chemistry of 


Hematite Steel Initial 
| Pig. | Scrap. Charge. 
“Carbon (graphite). ../3°500) 2°620) 
(combined). .\0°2505 0 1700-230 5 
2 200) 0°025 1° 660 
sass 0 043 0°045 0-042 
Phosphorus ....... (0-045 0 042 
Mangunese . ....... 0°500) 0-500 0-500 
Iron (by difference). . 93°464 99°215 94: 906 
100° 000 100° 000 100° 000 
| | 


From these aualyses it will be seen that carbon, 
silicon and manganese play the leading part in the 
reactions about to be deseribed, it being necessary 
that these elements be almost totally eliminated be- 
fore the metal can be described as steel. As there is 
/no reduction of sulphur and phosphorus during the 


the Siemens furnace it is not our intention to go| working of the charge, it is imperative that the per- 
deeply into detail, but rather to treat the subject in a | centage of these elements, in the initial charge, does 
more or less elementary form, confining ourselves to| not exceed that permissible in the finished steel. A 


At Leipsie the First Chemical Laboratory, built in 
the last of the sixties, conducts a great variety of ad-| tallurgists. 
vanced work, under a good corps of teachers, with | The Siemens regenerative furnace is constructed on 
Wislicenus as director. The equipment is good; there|the open hearth principle, and may have either a 
are sufficient smaller rooms for classification of | basie or an acid lining, but, as basic work is of little 


methods, and there is a constant lookout for improve-| moment in Scotland, we confine our remarks to the | 


ments; but there is neither elegance nora very strict | acid process... Thowsh not coming strictly under the 
maintenance of neatness. Wislicenus, who was rector | title of this paper, a short description of the furnace 
(presiding officer) of the university last year, is a| may bere be introduced with advantage. The com- 
model of helpfulness to visitors, and his lectures are | bustion chamber, or body of the furnace, from the 
the perfection of good teaching and masterly grace. | charging floor levei, is constructed of silica bricks, 
The Second Chemical Laboratory, that of Ostwald, | which, from their refractory nature, are capable of 
the author and editor in physical chemistry, has not | withstanding intense heat without softening. This 
vet a separate building, but is quartered in half a| part of the furnace, together with the bottom or 
dozen smaller rooms of the Agricultural building. | hearth, which is also composed of siliceous material, 
Ostwald gives, besides other lectures, a free public | is strongly braced together by suitable binders to re- 
course of lectures on the forces once a week. The ma. | sist the expansion, which is considerable, owing to the 
jority of the American chemical students at Leipsic,| bigh temperature employed in the Siemens furnace. 
when I was there, were from the Johns Hopkins. The hearth is supported by steel girders, beneath 
They used the one laboratory or the other, just as| which are the four regenerative chambers, two being 
they would use one or another branch of the same for gas and two forair. These regenerative chambers 
laboratory. almost wey firebricks in alternate 
ayers at right angles to each other, sufficient space 
THE TEACHERS AT MUNICH. being left for the free passage of the gas and air, 

At Munich the chemical laboratory, Von Baeyer’s, | which enter the furnace through suitable inlets, tech- 
ison Arcisstrasse, with neighboring botanical grounds; | nically termed ports, thorough combustion being ob- 
and though not new, it is a commodious building, well | tained by placing the air ports over those provided 
provided for a large amount of the best work. It| forthe gas After combustion on the furnace hearth 


cherishes the working places of Liebig, who was there | the waste gases, before entering the chimney flue, pass | follows : 


for the last twenty years of his life (until 1873). The through similar ports and down through the regenera- 
chief associates of Baeyer are Pechmann and Kruess* tors at the opposite end of the furnace, raising the 
ia analytical and inorganic chemistry, Koenigs and | bricks contained in the latter to a high temperature. 
Thiele in organic. Prof. Hilger, the pharmaceutical! By means of suitable valves, at intervals of about 
chemist, is at Munich. I saw Mr. Sherman, formerly | thirty minutes, the direction of the current is reversed, 
of Ann Arbor, and Mr. Faust, formerly at Baltimore,; and the heat, already stored up in the chequered 
both at work as chemical students. I heard Prof. | brickwork, is communicated to the incoming gases. | 
Baever and Dr. Kruess lecture. Baeyer's lectures aim | This is, of course, the principle of the regenerative 
at placing the foundations of his subject, that is, | furnace, and the ease with which a great heat may be 
chiefly at clearly setting forth the first principles of | maintained in the furnace, with a comparatively small | 
chemistry, and are given plainly without great illus-| expenditure of fuel: has proved of great value to the 


some of the chief reactions already well known to me-| high percentage of silicon in the initial charge retards 

‘the working, as a greater quantity of ore is required 
to effect its oxidation. It is therefore best kept with- 
in reasonable bounds, though, as silicon decreases in 
pig iron, sulphur occasionally shows a tendency to be- 
come unreasonably high. In the manufacture of mild 
steel, the removal of the oxidizable elements is effected 
by the use of iron ore reasonably free from impurities 
and preferably of a fairly “lumpy” nature. The well 
known Somorrostro ore, which has been found very 
| satisfactory, is of the following composition : 


Fe.0; ee ove 77°500 


99°922 


When the charge is thoroughly melted, it is neces- 
| sary to add iron ore to effect the oxidation of carbon 
jand siheon. The reactions which take place are as 


Fe.0; +30 =8CO 42 Fe. 
2 Fe,O; +3 Si S10, + 4 Fe. 


The carbon escapes in the form of carbonic oxide gas, 
and the silicon, which is oxidized to silica, combines 
| With a small quantity of oxide of iron with the forma- 
tion of a fluid slag. This slag consists mainly of sili- 
eate of iron with a large excess of silica and small 
quantities of maaganous and caleic silicates. a usual 
composition, before adding ferro-manganese, being : 


tration. The “arbeiten” in Munich are mostly di- 
rected by the associate professors. I am informed 
that the required preparation for ‘‘arbeiten” is of a 
high standard. 


NUMBER OF STUDENTS AT THE UNIVERSITIES, 


The largest three of the German universities com- 
pare as follows : 

Berlin, total 4,025, in chemistry as leading study 205, 
equal to 5 per cent. of all. 

unich, total 3,464, in chemistry as leading study 140, 
ual to 4°19 per cent. of all. 
ivsic, total 3,067, in chemistry as leading study 
114, equal to 3°7 per cent, of all. 

At Heidelberg the new laboratory, to which I have 
already referred, is spacious, orderly and admirably 
equipped. The old part, however, is still used through- 
out, and its interior has become very shabby. Prof. 
Bunsen, now 83 years of age, who has given personal 
instruction to great numbers of men now eminent in 
chemistry in all parts of the world, retired five vears 
ago. 

VICTOR MEYER. 


Victor Meyer, the present director of the laboratory, 
is probably the most attractive chemical personality 
in Germany, both for the direction of arbeiten and for 
his lectures, which are delivered six times a week, at 
8a.m. At the lecture table he is clear and fluent, 
rapid and orderiy in experimentation ; and without 
pausing for emphasis, he gives all the synthetic re- 
actions in unbroken succession, covering the board 
over and over again with a rich profusion of delinea- 
tions. Nevertheless, he holds the close attention of 
the beginners. There are as manv chemical students 
from England and America in Heidelberg as in any 
two other German universities together. 

I visited the Freiberg Mining School, in Saxony, 
and the analytical laboratory of Fresenius, at Wies- 
baden, both of which are well known to chemists. 
Both these institutions show that important chemical 
work can be done with simple apparatus on rough 
— At Freiberg there is a considerable American 
colony. 


EXPERIMENTAL WORK BY MANUFACTURERS. 


Before closing this cursory account of the labor- 
atories of chemistry in the German empire, I must 
wake mention of the experimental laboratories of the 
great manufacturing works. These also are places of 
research in part for pubiication.. ! had fall oppor- 


'steel maker. As already stated, the fuel used in the 
| Siemens furnace is gas, and is obtained by the passage 
of air, or a mixture of air and steam, over a stratum 
of red hot fuel. The apparatus in which the gas is 
made is known as the gas producer, and exists in 
many types and forms. For our present purpose we 
'may classify them as of two types, viz., those which 
have an open grate and depend on cooling tubes for 
| their draught, and those which are worked with a 
|close grate, and are supplied with air by means of 
, steam blowers, or other means of induced draught. 
| The composition of gas from a steam blown fire varies 
more than that from the open grate type, but the fol- 
lowing may be taken as an average analysis of each : 


Carbon dioxide, CO, ........ ... 3-0 60 


Carbon monoxide, CO ........... 29°0 23°0 
3°0 
100°0 
44 


Combustible volume.............. 


As will be seen from the analysis, the total com- 
| bustible volume is slightly larger in the steam blown 
fire, the amount of bydrogen being specially noticea- 
ble. The nitrogen is correspondingly lower, but there 
is generally a higher percentage of carbon dioxide. 
Perhaps the chief advantage of the steam blown fire 
lies in the fact that inferior fuel, such as dross, can be 
used, and that, in shoveling out the ashes, there is 
comparatively little waste of unburnt char or coke. 
In the ease of open grate producers the gases are con- 
veyed tothe main gas culvert by overhead cooling 
tu while those from the more modern close grate 
type are conveyed through underground brick flues 
and enter the furnace as already described. The 
hearth, or bath, of the furnace, on which the charge 
is worked, is composed of a wixture of a highly refrac- 
tory and a more fusibie sand. This mixture is appliec 
in thin layers. and at the temperature ewployed be- 
comes sintered into a cohesive mass, sufficiently hard 
to withstand the necessary amount of wear and tear. 


forms an active agent in removing the metalloids, 


aon death of Prof. Kruess has been announced since the above was 
itten 


*A read before the West of Scotland Iron and Steel Institute and 
in the Colliery Guardian, 


Unlike the bottom of a puddling furnace, which | 


99°80 


The silica and ferrous silicate in the slag are derived 
from three sources: (1) From the oxidation of the silica 
}in the charge ; (2) from the silica originally contained 
|in the ore ; (8) from the wear and tear of the furnace 
| bottom, This slag, though of no commercial value, 
| fulfills a useful function in protecting the metallic iron 
(of the charge from the oxidizing effects of the furnace 
| atmosphere, and subsequently prevents the metal in 
the ladle from ebilling casting. The operation 
in the furnace may be divided into four stages: 

1. Melting. 2. Going on boil. 3. Boiling. 4. Steel. 

The accompanying table will sbow at a glance the 
changes which take place. 

Going on 


Melted. boil. Boiling. Steel. 


1 2 3 4 5 6 7 8 


Carbon.....3°19 3°19 3°18 2°83 151 O58 0:20 014 
Silicon. ....2°255 20 15 109 0°046 0°035 0°03 003 
Manganese.0°30 0°25 021 O14 tre tre tre 


Sample No. 1 was got immediately the charge was 
melted, and the subsequent samples at intervals of 
one hour afterward. In actual practice, a sample 
'drawn from the bath immediately on becoming molten 
was of the composition shown in column No, 1 of the 
above table. This represents the composition of the 
charge. In order to make the reactions more distinct, 
we selected a charge in which only 10 per cent. of 
scrap was used, hence the carbou and silicon are 
slightly higher than those in the ideal charge already 
given. This circumstance in no way impairs the use- 
fulness of the table. Columns Nos. 2 and 3 represent 
the second, or ** going on boil” stage. Though a cer- 
tain amount of ore has been added, the bath has, up 
to this point, remained comparatively quiescent. It 
is evident, however, from the decrease of silicon and 
manganese, that some work has already been accou- 

lished. It will be noticed that the carbon has not 

een similarly affected, because, at this stage. the 
affinity of silicon and manganese for oxygen is yreater 
than that of carbon. In the third, or “ boiling” stave 
the surface of the bath prevents an aspect of brisk 
ebullition ; carbon monoxide is freely evolved from all 
parts, and can be seen burning with its characteristic 
blue flame. The changes during boiling are shown in 
columns 4, 5 and 6. We find that the silicon has been 


ta” 


| 
— 
| 
| 
| 
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greatly reduced, the manganese has almost disap- 
peared, and the carbon is being vigorously attacked. 
At the end of this stage, the metal is ready for being 
tapped. if required, for such purposes as hard wire, 
rails, hard billets, ete. If required for boiler plate, 
ship plate, or other mild quality, the operation will 
take some two hours longer. As the charge under 
notice was intended for mild steel, we had the oppor- 
tunity of getting two more samples at further inter- 
vals of one hour, and these bring us to the last two 
columns of our table. The only alteration now is in 
earbon, which becomes difficult of removal when the 
amount sinks so low as 0°20 per cent. or under. During 
the foregoing somewhat protracted process, large 
quantities of gases, principally cqgrbon monoxide and 
hydrogen, are absorbed by the fluid metal, while a 
certain amount of oxide of iron becomes diffused 
through it. If these are in excess, the metal becomes 
what is technically termed “wild.” This condition is 
brought about chiefly by too rapid additions of ore, 
and by adding more ore than is necessary to oxidize 
the carbon in the molten metal, resulting in the forma- 
tion of a slag containing too much free oxygen. 
Metal of this kind emits large quantities of gases 
during solidification after casting, and causes the in- 
gots to be honeycombed or spongy. Ingots of this de- 
scription will neither hammer nor roll well. Even 
with the most careful working this difficulty must be 
expected to a certain extent, but can be partly over- 
come by the addition of ferro-manganese either be- 
fore tapping or while the metal is running into the 
ladle. Ferro-wangauese, as its name implies, is an 
alloy of iron and manganese rich in carbon, the 
analysis of the high quality, now generally used, 
being: 


0°26 
Fe (by difference) ........ 13 22 

10000 


The chemical action of the manganese, of which the 


alloy is mainly composed, consists in the reduction 
and removal of diffused oxides, metallic iron being | 
formed and manganous oxide, which, being readily 
fusible, easily finds its way to the surface of the 
molten metai. Toinsure a good product, a sufficient 
excess of ferro-manganese should be added, the | 
amount of manganese remaining in the finished | 
steel being rarely under 0°40 per cent. In this connec- | 
tion the use of ferro-silicon (an alloy of iron, man- | 
ganese and silicon) is also effective. Bvy its employ- 
ment a metal may be obtained which gives off consid- 
erably less gas on soiidification, the ingots obtained 
being free from honeycomb, and require no sanding or 
wedging down. For certain purposes, such as in the | 
manufacture of steel castings, this is an invaluable 
material for the steelmaker. Now, having roughly 
traced the manufacture of steel from the initial stage | 
to the form of ingots, we take leave of the subject, | 
the subsequent operations being purely mechanical | 
and having no connection with the chemistry of the 
Siemens furnace. 


first by a wooden railing, stands the public. 
| physiognomies are almost always the same. 


THE DRAWING OF LOTS IN CONNECTION 
WITH THE REDEMPTION OF THE BUNDS 
OF PARIS. 


| fied the itinerary of their daily promenade, and in win- 
| ter there are a few laborers out of work who know that 
| there is a stove always roaring. 

Shortly before the beginning of the operation la- 


THE drawing of lots in connection with the redemp | borers draw the wheel of fortune out of the cioset in 


tion of the bonds of the city of Paris, payable with 
prizes or reimbursable at par, is done in public. The 
dates of it are announced by official notices. It takes 
place in the hall of the Palace of Industry. 

All the loans, except those of 1855-1860, allow of four 


which it is inclosed. It slides upon rails to the center 
of the hall and one proceeds to put it in shape. 

The cylinder, the convex surface of which is of cop- 
per, has two of its sides closed by double and trans- 
parent plates of glass, thus permitting the interior of 


OPENING THE CASES THAT CONTAIN THE NUMBERS. 


annual drawings. The operation of drawing begins at 
ten o’clock in the morning sharp. 

The members of the commission (a counselor of pre- 
fecture, representing the prefect of the Seine, and four 
or five members of the Municipal Council) sit around a 


| table covered with green baize placed upon a stage at 


the rear of the hall. The representatives of the news- 
papers have places reserved for them. 

In the part of the ball preceding the stage are situ- 
ated to the right and left the closets that contain the 
wheels of the municipal loans of 1855, 1860, 1865, 1869, 
1871, 1875, 1876, 1886 and 1892. At a table are seated 
the male and female employes who are presently to 
take the lucky numbers from the cases. 

In the second part of the hall, seperated from the 

The 
There 
are types of avaricious women, with ears wide open to 
the calling of the numbers, and who leave with the 
appearance of people who have been robbed when 
their numbers have not been drawn; then there are 
small stockholders who, for one morning, have modi- 


DRAWING THE PRIZES ON 


the wheel to be seen. The latteris provided with iron 
pyramids and cones in order to facilitate the mixing 
up of the numbers. In the cylinder there is an aper- 
ture which is closed by a swall copper door provided 
with three locks. The key of one of these is placed in 
the hands of the president of the commission. The 
two other keys are kept by municipal councilors 
chosen by lot. 

The cases in which the numbers are rolled consist 
of two small copper cylinders, one sliding in the 
other and held firmly in place so that the case cannot 
open easily. The numbers of the bonds are printed 
upon strong paper. Protected by the cases, they are 
capable of lasting a century at least without undergo- 
ing the least deterioration. It is well that this is so, 
since the last loans raised by the city are payable in 
ferty-eight years. 

At the hour fixed the president of the commission 
opens the session by announcing how many numbers 
are to be drawn from the wheel, and, in the order of 
their extraction, the prizes that they will win. Then, 
in the presence of his colleagues and the public, he 


THE BONDS OF PARIS, 
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breaks the seals placed upon the keyholes of the three 
locks. At the close of each drawing, in fact, wax seals 
are applied to these locks, so that no one can tamper 
with them under any pretext. 

The wheel is set in motion by workmen, and the 
operation begins. Ill tempered people sometimes com- 
plain that the wheel is not revolved a sufficient num- 
ber of times! It is not very long ago that one of them 
even wrote to the prefect upon this subject, and a cir- 


Who, during the last twenty or twenty-five years, 
have been the winuers of the first prizes of the'city of 
Paris? What has become of them? It would be im- 
possible to find out. For fear of being overwhelmed 
with demands for aid, with propositions from inventors 
and with solicitations of all sorts, those favored by 
fortune preserve au incognito as far as possible. Those 
who do not employ a banking house as an interme- 
dium address themselves directly to the municipal re- 


cumstantiated report was furnished in answer to the 
complainant ! 

By a contrast that affords subject for philosophie 
reflections, it is some of the outeasts of this world— 
children that are assisted by the department of the 
Seine—that draw the happiness of a few persons from 
this wheel. The administration inscribes ten franes in 
their savings bank book as a present. It is very rare- 
ly that the winners add to this modest sum. Perhaps 
they are not back ward because of a want of generosity, 
but through ignorance. How much do they know as 
to what hand they owe their wealth? Very little, as- 
suredly. These children, with the sleeve of their blue 
blouse rolled up above the e!bow, thrust their arm 
into the heap of cases. One of the latter, having 
been taken out, is carried in a glass cup to the pres- 
ident of the bureau, who opens it, proclaims the num- 
ber and passes it to a municipal councilor, who re- 
reads it in a loud voice. The same is done with the 
twenty-one first prize numbers. The numbers of the 
bonds redeemable at par are afterward extracted, but 
as the number is usually large, the commission does 
not read them. Such reading would sometimes take 
five or six hours. 

In order that the drawing may be effected without 
any possible error, the cases extracted are placed by 
children upon square boards, each containing twenty- 
five apertures, The employe near the wheel registers 
every hundred cases drawn. 

Then these cases are opened by male and female 
employes by means of special pincers. The un- 
rolled numbers are placed to the number of twenty- 
five upon needles. Tey are afterward pasted upon 
eardboard in an adjoining room so as to permit of a 
rapid classification. An official report of the opera- 
tion is signed by the members of the commission, 
and the lists of the drawing are immediately affixed to 
the inner door of the hall, there to remain until they 
shall be published. 

After the last number has been extracted from the 
wheel, the door of the latter is locked and sealed. 

These operations, it will be understood, must be con- 
ducted with much care and precision. Not a single 
number must be missing. At the last drawing of the 
bonds of a loan all the numbers not relating to prizes 
must be in the wheel. The absence of a sina one 
would expose the city to interest damages. 

Apropos of this it is said that fifty years ago there 
was a number missing in the last drawing of a loan 
effected in 1832. The owner of the bond, whose num- 
ber was not in the wheel, demanded an indemnity of 
100,000 frances, equal to the prize that he might have 
won. 

The tribunal before which the case was called judged 
the claim excessive, but since the administrative negli- 
sowed was apparent, the plaintiff was allowed 3,000 
rancs. 

As we have said, the persons present at a drawing 
are few in number. So it rarely happens that a win- 
ner makes himself known during the course of the 
operation. Once to our knowledge one of the spec- 
tators heard called two of the numbers carried upon 
his list. One of them won 50.000 and the other 10,000 
francs. But he was far from feeling happy over it, 
for he had sold his shares two or three days previ- 
ously. It was at a drawing of the loan of 1871 which, 
a little different from the others, comprised two op- 
erations. The first consisted in drawing by series the 
bonds that would compete at the final drawing. Dur- 
ing these two operations there is generally an interval 
of ten days, during which the bonds called upon to 
participate in the second command a premium at the 
Bourse. In order to realize a gain of a few louis our 
man had sold his. 

The prizes are paid at the city cash office upon the 
simple presentation of the bond after the drawing 
without any formality, the shares being payable to 
bearer. 

Up to 1891 three per cent. (state tax) was held back 
upon the total amount of the prize, deduction being 
made of the price of the bond at par. Since June 1, 
189i, the rate of this tax has been raised to four per 
cent, 


ceiver and get paid by him. The 
winver is neither a giver nor a lend- 
er.--L’ Illustration. 


THE INSIGNIA OF THE 
RUSSIAN EMPIRE. 


THE transportation of the insig- 


the beginning of the ceremonies 
eonnected with the coronation. These emblems of 
sovereignty were moved in a golden carriage from the 
Winter Palace in St. Petersburg, where they had been 
kept, to the Kaiser Nikolaus Station, and from there 
were taken to Moscow in a special train in charge of 
high officials and a military escort. The insignia of 
Russia, like that of all the European monarchies, con- 
sists of a crown, scepter and mound, besides the ban- 
ner of the empire. The crown for the Czar is worth 
more than 1,100,000 rubles ($614,900). It is formed of 


two halves, symbolical of the eastern and western 
Roman empires, between which is a band, and from 
the latter rises a cross consisting of five diamonds, 
With the exception of the ruby which forms the cen- 
tral ornament, only diamouds and pearls are used in 
the decoration of the crown, which” Empress Cather- 
ine II had made for herself by her court Jeweler. The 
crown for the present empress is similar but consider- 


CALLING OF THE NUMBERS. 


nia of the empire may be considered | 


ably smaller. The great value of the scepter, which 


was made for the coronation of Emperor Paul, is due 
to the costly diamond that decorates its point, the 
* Orlo ff.” his stone and the famous ** Kohinoor” in 
the English crown formed the eyes of the golden 
lion before the throne of the great Mogul at Delhi. 
It passed from hand to hand asa piece of glass or a 
topaz, until it came into the possession of an Armenian 
|merchant named Laserew, who recognized its worth 
and took it to St. Petersburg at the risk of his life. 
where he offered it to Empress Catherine. The 
jempress considered the precious stone, which was 
|then in a rough state, too expensive, and Laserew 
itook it to Amsterdam, the center of the diamond 
ltrade. There, Count Alexis Orlow bought it for 
| 450,000 rubles ($251.550), had it cut and then laid it at 
the feet of Empress Catherine. At the same time he 
obtained for Laserew a patent of nobility and an an- 
nuity of 2,000 rubles ($1,100), The ‘ Orloff” weighs 
1993, carats, or 8}} carats more than the ‘* Kohinoor.” 
The wound was also prepared for the coronation of 
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Emperor Paul. It is of gold, with a girdle of three 
rows of brilliants, in the cenrer of which is a beautiful 
almond shaped diamond. A similar band passes over 
the top, in which there is a large sapphire that carries 
a cross of diamonds. 

The central field of the banner shows the two headed 
black eagle holding the scepter and the mound in its 
claws. Above the heads that are decorated with dia- 
mond crowns there is a large imperial crown from 
which two blue bands float on the air. On the breast 
of the eagle we see a gilt edged red shield bearing a 
representation of St. George in a silver armorand blue 
mantie, and mounted on a silver steed; with his 
sword he is piercing a golden, green winged dragon. 
Around the shield is hung the chain with the cross of 
St. Andrew, a larger model of which rests on the 
cushion with the crowns. On each wing.of the eagle 
are four coats of arms of the different parts of the 
eurpire, and similar eoats of arms connected by 
branches of laurel and oak form the border of the 
banner.— Ueber Land und Meer, 


SOME MARINERS’ MYTHS. 


MODERN civilization brings with it greater know- 
ledge and tends to rapidly dissipate all those supersti- 
tions which at one time were believed to be effectual 
methods of evading one’s destiny or of influencing the 
forces of nature by means of charms or ceremonies. 
Few sailors to-day have any serious belief in their effi- 
cacy, and such as have are probably biased by tra- 
dition more than faith, and are disposed to cling to 
their outward manifestations as remnants of an im- 
memorial custom which they are unwilling to relin- 
quish. So far back as the pages of history are open 
to us, sailors have ever been deemed, justly or unjustly, 
the most superstitious of any class in the community. 
Superstitious they certainly are, but it is not quite 
clear why they should be more superstitious than 
other people, but it probably follows from the fact 
that they have constantly to deal with the forces of 
nature and are more exposed to the fury of winds, 
waves, and other natural phenomena whose movements 
were not in the old days, and in many respects are not 
now, reduced to scientificlaws. Just as we see well edu- 
cated people, the victims of some terrible malady, on 
finding that orthodox remedies are powerless to alle- 
viate pain, turn aside to experiment with any highly 
advertised quackery, so sailors of bygone years, ex- 
posed to the fury of wintry gales in ships of less size 
than a man-of-war’s launch, may well have listened to 
the promises of weather wizards. No matter that doz- 
ens fulfilled every detail of the imposed fetish—inelad- 
ing the inevitable fee to the instructor—and were in 
spite of it overwhelmed in calamity ; this would not 
affect the simple faith of the individual that his good 
luck was the direct effect and sequence of his charm. 
As might have been expected, a large number of 
mariners’ myths havecome tous from the hardy men 
of Norway, others from the days of Rome and Greece, 
and others again are lost in the wists of antiquity. 
We read of Sennacherib offering up his oblations of a 
golden fish and a golden bow! to propitiate the deities 
before some adventure on the Tigris, and in later 
times there was a Grecian fleet detained because the 
omens were unfavorable; still more recently there are 
the ceremonies of the ‘** Wedding of the Adriatic,” and 
the offerings presented by French fishermen for safety 
and luck. The magnificent pageant of blessing the 
Adriatic and casting a ring into its waters is world 
famous, It was performed by the Doge each Ascen- 
sion Day, as a thank offering for a great naval victory 
won by Venice over the Saracens. Pope Alexander 
gave the first ring in 1174. Flowers were also strewed 
on the sea, and a barrel of holy water emptied into it. 

As an instance of antiquity take the expression in 
every one’s mouth of a “capful of wind.” The origin 
of this phrase can be traced to a Norse king, Erie VI, 
who died in 907 A.D. He was credited with the usefal 
power of directing the wind to blow where he wished 
by the simple wethod of turning his cap to that point 
of the compass. His powers were much appreciated 
and trusted and resulted in his being known as ** windy 
cap.” There is no evidence as to whether he could 
regulate the force of the wind as well as the direction ; 
presumably be could or his faithful believers would 
not have beensomany. A “ bagful of wind” is an- 
other common expression and indicates something like 
a gale. This has been traced down to the classical 
legend of A®>lus and his captive winds confined in 
bags. To him is also attributed the invention of sails 
and a deep knowledge of astronomy. 

On account of the violence of winds, too, many a 
mariner finds his last rest in Davy Jones’ locker. 
These words are of peculiar interest to mariners and 
also to philologists, for they show the influence of many 
languages on a word descended from a remote date, 
and they also show the influence of Bible history on 
tradition. The word * Davy” could easily be made 
the subject of a learned essay, but itis sufficient to 
say that it isa corrupt and degenerate descendant of 
Divus— Latin for God, After many changes it became 
Deva, a term signifying a demon, and then by varia- 
tion it became converted into the English word devil, 
with a meaning of a malevolent deity presiding over 
the waters, and finally in sa‘lor phrase became gener- 
ally known as “Davy.” “Jones” has no particular 
reference to Wales, but owes its origin to the Biblical 
ebaracter, Jonah, and his unfortunate experience in the 
fish’s belly. Whether or not the connection of Jones 
aod Wales can be traced to that of Jonah and whales 
is a matter for philologists and historians, By a sim- 
ple transference of thought, the abode of Jonah in the 
belly of a sea monster became the origin of the sea 
itself being regarded as Davy Jones’ locker. The 
malevolent influence of Davy Jones over the deep sea 
is noticed by Smoliett and numerous other writers. 

The evil deity is also known by another title—that 
of Old Nick. At the present time this is not an unfre- 
quent euvhemism among landsmen, but it was some 

years ago common enough among sailors, and especial- 
iy those hailing from Devonshire ports. The reason 
for this is far from clear, for the word can be distinctly 
traced back to its Norwegian origin, and although the 
word is known in the Shetlands and used there 
amongst folks of Norse descent, there is nothing to 
suggest a reason for its special use in Devonshire. 
Nick of to-day was Nicor in Anglo-Saxon, and in 


Norse appeared as HNICKAR, and was one of the 12 
names of Odin, the paramount god. 

The ancient and honorable ceremonial of prayers 
and decoration upon the launch of an important ship 
is another survival of an old custom in a modern dress. 
The old Greeks had much the same formalities as re- 
gards flowers and the baptism of wine, and an elabo- 
rate service was performed to propitiate the appropri- 
ate deities. It was always regarded, and still is, that 
a loss of life on the occasion foreboded ill for the ves- 
sel’s future. Consequently, the Greeks used their 
worst slaves for the duty of knocking away the last 
shores, hoping that their sacrifice would not detract 
so much, either from their pockets or the career of the 
ship. In modern times, it will be remembered how 
persistently misfortune dogged the s. s. Rose, which 
turned turtle on being launched. on the Clyde some 
twelve years ago. Again, to take a parallel from the 
land, we nay remember in this connection the prophe- 
cies of the anti-railway party when Huskisson was 
killed by a locomotive at an opening ceremony. Some- 
times, however, executions were inflicted by the crimi- 
nal being crushed under a vessel’s bull, and ‘roller 
reddening ” was looked upon as propitiatory. 


of steam propu 
well known ceremony of “crossing the line.” This 
appears to be a comparatively modern affair, and an 
authority on the subject quoted by Capt. Basset, of 
|the United States navy, who has written an interest- 
ing book on the legends and superstitions of the sea, 
ascribes it to the rejection by the Reformers of the cus- 
_ of baptism of ships as practiced 5y,Roman Catho- 
ies. 
persons who had not before crossed the line. At one 
time apprentices were cast from the yard arm and 
fished out in a somewhat promiscuous manner, and 
afterward the custom was to throw water from a bar- 
rel over them. Probably the dramatic addition of the 
boarding by Neptune, and the rest of it, was the result 
of a desire in the sailing ship days to get up a little 
excitement. It was always possible to buy redemption 
from treatment by means of money or wine. At one 
time it was customary, if the captain refused to allow 
Neptune to board the ship, to knock away part of the 
bows or figure head. A somewhat analogous custom 
to this one of “crossing the line * has been known 
among Newfoundland fisherfolks upon their visiting 
some new spot, and it has also been practiced by mari- 
ners upon crossing the Arctic Circle. 

The old superstition as to lucky and unlucky days 
has also largely passed away. Foreign mails start 
and arrive on Fridays without any regard for beliefs 
which were at one time accepted as beyond argument 
by most sailors. Some thought otherwise, as will ap- 
pear later. Generally speaking, all saints’ days and 
charch holidays were regarded as unlucky, and certain 
days in each month were rather distrusted. In an old 
almanae of 1515 we find that July 19. 20, 24and 31 were 
noted as “no good anchorage.” Sunday was always 
looked upon as lucky, presumably in reliance on the 
maxim ** The better the day, the better the deed,” and 
the fact of our Lord’s. resurrection having taken 
place on that day. Monday had nogparticular reputa- 
tion for good or evil; Tuesday was the same, except 
among Spaniards, who said ** Douw’t marry or go to sea 
or leave your wife” on that day. Wednesday was the 
day of Odin, the Norse god before mentioned. and 
lucky; Thursday was named after Thor, the Norse 
god of war, and was auspicious. Friday was the day 
dedicated to Freya, Norse goddess of love, and having 
reference to women, was not liked on this ground. The 
true reason for avoiding Friday was of course the fact 
of the crucifixion having taken place on that day, and 
sentiments of special veneration for the day became 
converted into a feeling of fear for the results which 
would follow its violation, The Spaniards, on the 
other hand, had a considerable veneration for Friday, 
and believed that some occult influence enabled Co- 
lumbus to successfully clear out of port and discover 
new land on that day. Saturday was generally con- 
sidered auspicious. 

Sailors had great veneration for odd numbers, a be- 
lief still obtaining in the number of guns fired for 
salutes. Sneezing to the left was a serious matter, 
though a sneeze to the right was not so bad. Themis- 
tocles onze detained his ships on account of the bad 
luck that he feared would follow a sneeze. The Shet- 
landers were particularly sensitive on the point. In 
Germany to this’ day it is customary to say ** Prosit” 
asa salute after a friend sneezes, and in France they 
use a similar expression, ‘‘ Votre santé.” 

It is natural that such a startling phenomenon as 
the appearance of luminous bodies among the rigging 
should have made a deep impression upon the minds 
of sailors. St. Elmo’s fire, to use the best known title 
for these appearances, has been looked upon from 
classical days as a portent of the first rank. We read 
that Orpheus prayed that the argonauts might have 
success and safety, and that a mvsterious effulgence 
encircled the heads of Castor and Pollux, who were on 
board with him. They were reputed to be the sons of 
Jove, and this illumination was therefore looked upon 
as a direct sign that the prayer had been heard. This 
doubtless is the parent of the mariners’ belief that 
two or more balls of light are auspicious, while, on the 
other hand, one such ball is a portent of evil. far 
as we can gather, the last named legend is due to the 
belief that the spirit of these heroes’ sister, Helen of 
Troy, had boarded the vessel and that she would bring 
disasters to the ship as she brought them to her fellow 
citizens. Consequently. the single light is widely 
known under the title of St. Helena’s Light. It is cu- 
rious to observe also that the meanings of the names of 
these divinities should bear out these views. Castor 
signifies ‘* Adorner,” Pollux, “ Lightful,” and Helena 
is another form of Selene. the Greek for ‘*Moon.” As 
is well known, both adornment and light are out ward 
manifestations of inward joy and festivity, while the 
moon has ever been regarded as fraught with disaster; 
hence the term moon struck and lunatic. The trou- 
bles brought about by the pranks of Ariel will be in 
the minds of those familiar with Shakespeare’s ‘* Tem- 
pest ;” and, again, Macaulay sings: 


**Safe comes the ship to haven, 
Through billows and through gales, 
If once the great twin brethren 
Sit shining on the sails.” 


The aoe | of the act and the general adoption | 
sion have done much to abolish the | 


The idea appears to have been to redeem all | 


On the other band. Longfellow, in the ** Golden Le- 
gend,” makes the Padrone fear bad weather after 
seeing these phenomena : 


“Last night I saw St. Elmo’s stars 
With their littering lanterns, all at play 
On the tops of the masts and the tips of the spars, 
And I knew we should have foul weather to-day.” 


The French sailors had a more scientific belief for 
the good effects following two or more balls of fire and 
the evil effects attending one. They imagined that 
when a tempest was brewing. the electric matter got 
compressed aud packed as did clouds, and therefore 
when it revealed its presence at all, it did so as one 
mass ; but that when the storm was passing away, the 
matter was diffuse and appeared consequently in seve- 
ral places. They also believed, as a variation on the 
above, that the flames on the yards were the visible 
presence of the spirits of dead sailors who would help 
them at their work, but when the apparitions ap 
peared upou the hull it indicated that those on board 
would soon join them. Theterm St. Elmo is variousiy 
ascribed to Helena, mentioned before, or to Ermo or 
Elmo, the Italianized form of the name of the great 
Syrian bishop and martyr, Erasmus. who jived in the 
third century. It is also designated Saint Elias. Saint 
Clara, Saint Nicolas, and on the Suffolk seaboard 
(and, we believe, in Spain) is sometimes called ‘**Com 
posant.” This isa corruption of “corpus sanctum.” 
and is due to yet another belief, viz. that it is an ema 
nation from the body of Christ. 

There are some extraordinary myths respecting the 
power of wind raising, The origin of the belief in the 
efficacy of whistling is unknown, but the belief itseli 
| has been widespread, held as it has been in Greenland. 
| India, China, Sweden, and Europe generally. We 
|come across it repeatedly in literature. Longfellow 
says in his “Golden Legend :” 


“Only a little hour ago 
I was whistling to Saint Antonio 
For a capful of wind to fill our sail, 
And instead of a breeze he has sent a gale.” 


| The third line may be incidentally noticed as illustrat- 
ing the word “capful,” touched upon above. It is 
‘often said that care must be taken to whistle at the 
‘right moment. If it be done in a calm, a pleasant 
| breeze will come, but if it be done when there is 
| already wind, the effect will be to enrage the devil 
| (whose influence over the sea has already been noted), 
and to arouse a hurricane. ‘* Whistlesrash bid temp- 
| ests roar,” says Sir Walter Scott in ** Rokeby.” 
| Another sure way of incurring disastrous gales is to 
| carry a cat aboard. Hares are also thought to be har- 
| bingers of trouble. There is a curious amount of col- 
| lateral evidence to show how sailors objected to cats. 
The reason why is not clear, but it is certain that 
| they were hated, and their name has been given to 
those things to which seamen greatly objected. 
Maneuvers with the anchor are arduous, and it may 
| be for this reason that parts of the tackle employed 
are termed cat head, cat hook, cat fall, and cat tail 
| Weak tea is nasty and is known as cat lap; a short 
|sleep is unsatisfactory, and is called a cat nap; a 
breath of wind insufficient to move a vessel is a cat’s 
paw ; a greater amount of breeze is a cat’s skin. We 
| also speak of its raining cats and dogs; and finally we 
come to that most dreaded instrument, the cat-o’- 
| nine-tails. Probably the vulgar expressions of * cat- 
| ting "and “shooting the cat” are traceable to this 
inspiration. Some readers may remember an old song 
which ascribed many evils to one reason—‘* It was the 
|eat.” We have the lodging house cat, too, as a variety. 
| So it is clear from the above that the sailor’s appre- 
hension of the evil-producing power of poor pussy has 
| pwend itself over many of bis surroundings. It may 
be also mentioned that the Egyptian goddess of evil 
was a cat headed figure. 

Their extreme sensitiveness to weather, coupled with 
their mysterious presence many wiles from land and 
their supposed communion with angels, are doubtless 
the causes of the attention paid to certain sea birds. 
and the prophecies of a fair or foul future founded 
upon their movements. Mother Carey’s chicken may 
be taken as an example of a bird whose attendance 
upon a ship is never passed by without notice. The 
superstitious reverence for it is plainly due to its name, 
which is a corruption of a title of the Virgin—Mater 
Cara. Its other name of petrel is an Italian diminu- 
tive for Peter, and bears witness to the belief of that 
nation that they represent St. Peter walking upon the 
sea. Their supposed character of harbingers of storm 
is exemplified in their other name, Proecellaria. Gulls 
also are supposed to foretell bad weather with unerring 
accuracy, and their presence on sea or land makes 
the difference between expecting fair and foul winds. 
They certainly acted up to their reputation during the 
great frost of January, 1895, for they traveled for many 
miles up the Thames before the cold began, and 
twenty-four hours before it ceased they began to fly 
seaward again. The albatross was generally regarded 
as a bird of good omen. In the “Ancient Mariner” 
some telling lines reveal the evil effects of killing one 
of these noble creatures, though the sailors there 
afterward recant and state that it was right to kill a 
bird which had brought them fog and mist. The bird 
of all others which is said to portend calm weather is 
the kingfisher, and the expression ‘‘haleyon days” 
has passed into a common phrase. The legend is that 
the kingfisher, or haleyon, as it was once called, used 
to lay its eggs in nests that floated on the sea about 
the winter solstice, and that the bird had the power of 
charming the winds and waves into a calm during the 
hatching season. Thus Dryden says: 


“Then came the halcyon, whom the sea obeys 
When she her nest upon the water lays.” 


And, again: 


* Amidst our arms as quiet you shall be 
As halcyon brooding on a winter’s sea.” 


The phantom ship is yet another myth of universal 
acceptanee. he origin mav safely be placed to the 
phenomenon of mirage, exaggerated by fear and repe- 
tition—most potent sources of error. he best known 
of many legends is that connected with the * Flying 
Dutchman.” It appears substantially the same under 
many foreign dresses, but the account of M. Jal is 


generally taken as the standard. A wicked Dutch 
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skipper was trying to round the Horn against a tem- 
pestuous head wind. His men were half killed with 
work, but he swore he would sail on until successful, 
and proceeded to throw overboard sailors who refused 
to obey his orders. The Holy Ghost appeared on 
board as a flaming fire (query, ‘*composant”), and 
the skipper shot at the vision with his pistol, but the 
bullet penetrated his hand and paralyzed his arm. 
He then cursed God and was condemned to sail for- 
ever, always on watch, with gall to drink and red hot 
iron to eat. Marryat tells the tale. rather differently, 
but the legend is substantially the same wherever told 
or credited. The Cornish fishermen were very super- 
stitrious, and their lonely coasts were the birthplace of 
many legends. They have frequently claimed to have 
seen Vanderdecken and his phantom ship, a vision 
surely presaging some disaster, As was said before, 
the origin of the fable may be safely ascribed to 
mirage, Which phenomenon might well be the basis of 
the apparition of a specter ship, such as described in 
the ** Ancient Mariner :” 


* Without a breeze, without a tide, 
She steadies with upright keel.” 


These are but a few of many such legends; it is pos- 
sible to mention many others, such as the belief that 
a ship’s bell will toll wheu she sinks, however firmly 
lashed. There are legends also as to the tampering 
with bell buoys, and Southey’s poem of the Inchcape 
Rock comes into the mind at once. There it will be 
renembered that the Abbot of Aberbrothok had 
pliced a bell on the rock which Ralph the Rover had 
eut off and sunk in a mischievous mood. Coming 
back, after a long voyage, to Scotland, he meets with 
fox, and wishes he could hear the bell of the Inchcape 
Rock, which he knows is close at band. Nemesis 
pounees on him for 


“The vessel strikes with a shivering shock. 
O Christ ! it is the Inchcape Rock 


‘*Sir Ralph the Rover tore his hair, 
He cursed himself in his despair ; 
The waves rush in on every side, 
The ship is sinking beneath the tide. 


“ But even in his dying fear 
One dreadful sound could the Rover hear, 
A sound as if with the Inchcape bell 
The devil below was ringing his knell.” 


Hundreds of romances of haunted cliffs, witches, 
ocean paradises, ghosts on board, and so forth, 
might be told. They are all of interest, and some 
are based on foundations analogous to those noticed 
in this article. It is curious to find that in every 
quarter of the globe legends of similar characters 
are told and handed down from father to son; such a 
fact speaks to.the innate love of mystery which is the 
eommon property of humanity. Many of the myths 
are of little importance and need not be touched upon 
in the limited space of an article, but the foregoing are 
of interest to all nautical men, being traditions handed 
down from generation to generation, each modifying 
their titles, formalities and circumstances. We are 
apt to smile at such things now and plume ourselves 
on superior wisdom, but a belief in signs such as these 
bas seldom made a man a worse seaman, and has very 
often had a most useful influence upon the conduct 
of unruly sailors.—Nautical Magazine. 


THE MEASUREMENT OF HIGH 
TEMPERATURES. 


GREAT progress has been made in recent years in 
the art of measuring high temperatures, and it is not 
without interest to go back to the origin of such 
measurements before speaking of -the most recent im- 
provements. 

(1) Expansion of Solids.—The expansion of solids 
was first taken advantage of for the measurement of 
high temperatures,-and, after the lever pyrometer, 
there was devised the Wedgwood apparatus, based 
upon the shrinkage that clay undergoes under the 
action of heat, and serving to estimate the tempera- 
ture of porcelain kilns. It is hardly necessary to say 


4.—Seyferth Thalpotasimeter. 


that such apparatus, which are adequate in certain 
cases, are capable of giving only approximate measure- 
ments, that in view of the feeble expansion of metals 
it would require (in ease of the lever pyrometer, and 
even after amplification) very great length of bars to 
render the results appreciable, and, finally, that the 
proximity of the source of heat would interfere with 
the operation of the amplifying apparatus. Recourse 
has also been had to pyrometers based upon the dif- 


ference of expansion of several metals (those called 
Gauntlett pyrometers). Three copper rods, with an 
iron rod in the center, are connected with each other 
and act through tke variations of temperature upon 
the needle of a graduated dial (Fig. 1). In order that 
such apparatus may operate well, they must be ex- 
posed to the heat source as far as to the cone that con- 
nects them with the tube that carries the dial. In 
order to note the number of degrees, it is necessary to 
wait until the internal tube has reached the same 
temperature as the external one. With these instru- 


1. Fra. 2. 3. 


Fig. 1.—The Gauntlett Pyrometer. Fig. 2.—Metallie 
Dial Thermometer, with Capillary Spiral Spring. 
Fie. 3.—Mereury Thermometer. 


ments, a temperature of no more than 600° C, ean be 
exceeded. 

Indicators that are good up to 500° C. are the me- 
tallic thermometers with dial and capillary spiral 
spring. A steel mercury reservoir is connected through 
a very small aperture with a capillary spiral spring. 
If the temperature rises, the spring relaxes through 
the effect of the increase of pressure of the mercury, 
and a needle notes the motions upon a divided dial 
(Fig. 2). These two kinds of apparatus have to be 
corrected quite often. To this effect, they are im- 
mersed either in boiling water or oil or in other baths 
of known temperature, and care is taken to see that 
the needle, upon coming to rest, is exactly opposite the 
proper number. 

Upon the whole, it is well to recall that metallic in- 
dicators, although they give figures that are adequate 
in many cases, cannot be employed for precise wmeas- 


went, the vapors emitted begin to have an influence 
upon the figures obtained ; but it is ible, never- 
theless, to retard the point of ebullition to about 550°. 
To this effect, the empty space above the mercury is 
filled either with nitrogen under pressure or with 
liquid carbonic acid. The glass employed is submitted 
to a special annealing and is placed in a brass tube 
provided with a longitudinal glass window through 
which the degrees may be read. Finally the cistern 
of the thermometer is provided with a protecting 
jacket of metal, which is put in connection with the 
receptacles containing the hot liquids or gases (Fig. 3). 

(3) Expansion of Gases.—In oder to measure slight 
variations in temperature, it was natural to think of 
ases, which are much more expansible than solids or 
iquids. Among the gases, that which most naturally 
presents itself to the mind is air. The air thermometer 
in fact is the instrument that serves as a term of com- 
parison with others below 1,300°. Beyond this point, 
where porcelain softens, the variation of the specific 
soso of platinum is taken for defining the tempera- 
ure. 

Apropos of this, we believe it of interest to give the 
figures employed in the graduation of a pyrometer in- 
dependently of the boiling point of water: 


Ebullition of mercury....... .- 358 degrees. 
433 
Ebullition of sulphur........... 48 * 
a 930 = 
palladium... .... 1.500 


platinum ... ... 1,775 


The Wiborgh thermometer is based upon the follow- 
ing principle: A volume, V, of air contained in a 
porcelain balloon that communicates with the atmo- 
sphere through a capillary tube is submitted to the 
source of heat whose temperature, T, is sought. The 
communication with the atmosphere is then cut off, 
and a new volume, V’, at the same pressure, but at a 
temperature, t, is passed into the balloon containing a 
volume, V, of air at the atmospheric pressure, H, and 
at a temperature, T. here results an increase of 
pressure, h, and we have finally in the balloon a 
yoeneee, V, at a temperature, T, and at a pressure, 


We can therefore write : 
V (H+ h) VH VH 


1+aT 1+aT 
whence we deduce the value of T: 


1 Vh—VH 
— +hve) 
V'H a 


The increases of pressure are read upon a Bourdon 
gage. 

In our opinion, the air thermometer method gives 
excellent results when the measurements are made by 
a skillful experimenter. 1t must be said that in prac- 
tice it is capable of giving rise to gross errors if the 
becessary precautions are in the least neglected. 

Air pyrometers have been employed in the indus- 
tries, especially for ascertaining the temperature of 

wreelain kilns. The principle is always the same. 

nside, there is placed a swall platinum or porcelain 

reservoir filled with air and communicating with a 
metal pressure gage through a narrow tube. The 
temperature at every instant will be proportional to 
the pressure of the gas. Unfortunately, platinum is 
permeable to gas. If we place a balloon of platinum 
in a furnace that contains hydrogen in particular, it 
will be impossible to adimit that the volume of air re- 
mains eonstant. So, too, porcelain seems to be per- 
meable to steam. 

The Seyferth system of thalpotasimeters con- 
structed by the Schaeffer & Budenberg establishment 
is based upon the fact that as the tension of saturated 
vapors, water or other liquids, possesses a definite 


urements. In fact, they do not give results that are 


Fie. 5.—Pyrometer with Circulation of Water. 


comparable with each other, since the metals sub- 


mitted to alternations of expansion and contraction 
undergo modifications of such a nature as to change 
their properties. 

(2) Expansion of Liquids.—As mercury may be ob- 
tained in a very — state, as its point of congelation 
(—40°) is remote from its point of ebullition (+ 360°), 
and as it is a good conductor of heat, it is to mercury 
thermometers that reccurse is had practically for or- 
dinary temperatures up to about 300°. At this mo- 


value at the different temperatures of such liquids, 
and that, on another hand, the temperature of a 


= 
« 


PYROME TRE 


Fig. 6.—Latarche Actinometric Pyrometer. 


liquid confined in a closed vessel corresponds to that of 
the medium into which it is plunged, it will suffice to 
read such tension upon a pressure gage in order to 
deduce the temperature therefrom. The 1 ereury 
thalpotasimeter is capable of indicating tempera- 
tures up to 750° C. (Pig. 4) 

(4) Calorimetric Methods.—Here also, as with the 
methods based upon the use of the air thermometer, 
it requires extreme care in order to guarantee the 
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measurements obtained. The general principles of 
these sorts of measurements may be enunciated as 
follows: A fragment of a body, of a weight, P, being 
raised to the temperature, T, to be determined, aban- 
dons upon cooling a quantity of heat proportional to 
the weight and to a function of the temperature pre- 
viously known. Such quantity is determined by 
throwing the heated body into a calorimeter full of 
water, and in expressing that there is an equality be- 
tween the number of heat units lost in the body and 
the number gained by the water. 

But when the temperature rises, there intervene 
phenomena of vaporization and calefaction that ren- 
der the measurements very delicate. 

Pyrometers with copper or platinum balls are 


Fig. 7.—Installation of a Latarche Pyrometer. 


based upon this principle. Losses of heat through 
radiation are prevented to as great an extent as pos- 
sible by inclosing the ball in a jacket during the time 
that it remains in the furnace up to the moment in 
which it is allowed to fall into the calorimeter, Never- 
theless, there is still a loss of heat during this passaze. 

Pyrowmeters in which there is a circulation of water, 
the invention of which is due to Mr. F. De Saintignon, 
are based upou the following principle: A metal tube 
is traversed by a current of water with sufficient ve- 
locity to prevent vaporization. The difference of tem- 
peratures of the water at the entrance and exit is a 
function of the temperature of the heat source, so 
that the apparatus is capable of noting with great 
avcuracy the progress of the heating of a furnace, 
which to this effect is provided with the Richard dif- 
ferential registering apparatus consisting of two metal 
thermometers in which an expansion of a liquid 
occurs, and the indication of one of which continually 
eurtails that of the other, This difference is inscribed 
by astyle. The apparatus is arranged for tempera- 
tures of from 0 to 2,500° C. (Pig. 5.) d ; 

(5) A pyrometer giving quantitative readings is 
scarcely required in the industries. What is wanted 
before all else is a qualitative measurement—the possi- 
bility of fixing two limits between which it will be 
necessary to remain in order that the operation may 
proceed properly. From this point of view, the air 
thermometer, sufficiently simplified, reduced in fact to 
a metal tube and a pressure gage, gives through the 
readings of the latter the results sought. 

The Latarche or actinometric pyrometer (Fig. 6) 
seems to us to be an instrument perfectly adapted to 
these qualitative measurements. It is a sort of opti- 


Fia. 8.—Galvanometer used with the 
Thermo-electric Pyrometer. 


Fia. 9.—Mesuré & Nouel Pyrometric Spyglass. 


cal thermometer, so to speak, which, fixed opposite 
= source of heat, determines the intensity of the 
atter. 

In principle, the apparatus may, like the ordinary 
actinometer, consist of two thermometers—one of them 
an observation thermometer whose surface is covered 
with lampblack, and the other a silvered bulb. Ex- 
posed to the radiation of the heat source, these give 
two readings, which are so much the wider apart in 
proportion as the temperature ascends. In practice, 
these two thermometers are replaced by a single one, 
T, which is submitted on the one hand to the radiation 
through the funnel shaped aperture, O (Fig. 7), anid on 
the other to the influence of a receptacle of a sensibly 
constant temperature taken for zero, which tends to 
bring it to the latter. - 

In brief, the apparatus consists of a receptacle, A, 
containing water which the waste heat of the furnace 
keeps in a state of ebullition. The thermometer, t; 
indicates the intervals above or below that permit of 
making corrections if the temperature is not 760°. The 


thermometer, T, is provided with a graduation upon 
whieh are seen the differences. presented by the tem- 
perature of the furnace and the proper one. 

Finally, the apparatus as a whole is fixed upon a 
foundation plate established against the masonry of 
the furmace, in which there has been formed an aper- 
ture, O. This pyrometer has given good results, but 
is as yet but little known. 

(6) Methods based apon the Electric Resistance of 
Metals.—As well known, the electric resistance of 
metals is a function of the temperature of the form 

Rt = Ro (1 + at + ft’) 
where aand £ are numerical coefficients whose values 
are as follows: 
Very pure metals.a= 0°003824 4 = 0°00000137 
Mercury......... a= 0 0007485 6 = 0:000000398 
Platinum ........@ = 0 003669 4 = 000000126 

In the Siemens electric pyrometer, an electric cur- 
rent traverses a platinum wire wound around a clay 
cylinder, which, placed at the point whose tempera- 
ture it is desired to determine, is protected from con- 
tact with the gas of the furnace by an enameled por- 
celain tube of the ordinary temperature. The resist- 
ance of the wire is balanced by a known resistance. 
When the resistance increases with the temperature, 
a Wheatstone bridge permits of estimating the varia- 
tions. It appears that it is thus possible to obtain an 
approximation of yy of a degree for 1,000° C, 

(7) Thermo-electric Pyrometers.—These are based 
upon the measurement of the current produced when 
the soldering point or point. of contact of two wires is 
heated. Thermo-electric batteries have been em- 
ploved for a long time for the study of radiating heat 
(Melloni apparatus), for researches upon the tempera- 
ture of living beings (Becquerel apparatus), or upon the 
temperature of heated liquid glébules (Boutan appara- 
tus); but Mr. Le Chatelier is the first one who has found 
a solution adapted for industrial measurements. The 
Le Chatelier thermo-electric pyrometer consists of a 
couple formed of a platinum wire and a wire made of 
an alley of platinum with about ten per cent. of 
rhodium. The galvanometer designed for measuring 
theeurrent produced is the Deprez and D’Arsonval 
aperiodic one (Fig. 8). The deflections are observed 
by means of the Poggendorf reflector. 

It is thus possible to measure very high tempera- 
tures, toward the vicinity Of the meltirg point of plati- 
num. Moreover, it takés the couple but five seconds 
to put itself in an equilibrinm of temperature with the 
surroundings. The apparatus is easily graduated, 
and, on account of the bigh temperatures to which the 
metals of the couple are submitted, it is well to verify 
it from time to time. : 

This arrangement, which is good in a laboratory, 
may, as we have said, be also successfully employed 
in the industries. 

(8) Optical Methods.—In many eases, high tempera- 
tures may be estimated by sight, according to the 
color ewitted ; but this method may be so modified as 
to render it very precise, as follows: A plate of quartz 
deflects the plane of the polarized light to a degree 
nearly inversely proportional to the square of the 
wave length. If an incandescent body be obeerved, 
through the Mesuré and Nouel pyrometrié spyzlass, 
in which a plate of quartz is placed between two 
Nicol prisms, the color perceived may be brought to 
the same tint by giving the two prisms: inclinations 
that vary with the wave length of the light, and, con- 
sequently, with the temperature of the body that 
emits the latter (Fig. 9). This apparatus is much em- 
ployed in metallurgical operations. It is of small di- 
mensions, and it requires but one reading to determine 
the temperature. It can be intrusted to the hands of 
a foreman or of a watchman. 

The Le Chatelier optical pyrometer is based upon 
the use of the absolute measurement of luminous in- 
tensity. It was elaborated by Mr. Cornu and put ina 
practical form by Mr. Le Chatelier. The light emitted 
by an incandescent body is compared with that of the 
flame of a small kerosene lamp. As with the ordinary 


photometers, the apparatus is so regulated that the 


Fra. 10.—Le Chatelier Optical Pyrometer. 


two images, intersected by the edge of the mirror, M, 
become juxtaposed (Fig. 10). 

One difficulty of the application of the principle is 
due to the difference of the emissive power of the 
different bodies, which depends not only upon the 
temperature, but also upon their nature and the state 
of their surface. It must be added that such varia- 
tion is so slight that industrial measurements are not 
affected thereby. 

Mr. Le Chatelier has further indicated an indispen- 
sable condition to be fulfilled for the apparatus: The 
comparison should be directed toward the red radia- 
tions, whieh give a maximum of sensitiveness. A 
monochromatic red glass is tberefore placed before the 
ocular, G. 

In conclusion, we may say that metal pyrometers 
are capable of giving adequate readings in many cases, 
but that, when precise results (to within a few de- 
grees) are needed, it is necessary to employ either the 
platinum resistance pyrometer or the thermo-electric 
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